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70.  ABSTRACT  (Continue  oartvarM  eidm  1/  neoeeetuy  mid  identity  by  block  number)  ( 

pThis  report  provides  information  and  analysis  on  the  physical  condition  of  the 
dam  as  of  the  report  date.  Information  and  analysis  are  based  on  visual 
inspection  of  the  dam  by  the  performing  organization. 

The  examination  of  document.;  and  the  visual  inspections 
of  the  Lock  24  dam  did  not  reveal  conditions  which  constitute 


an  immediate  hazard  to  human  life  or  property.  However,  the 
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^dam  has  some  deficiencies  which  require  further  investigation 
and  remedial  action. 

The  spillway  cannot  pass  the  peak  outflow  from  one-half 
the  PMF.  For  this  'Storm  and  lesser  storm  events,  a  high  tailwater 
condition  resulting  in  flooding  of  downstream  areas  would  occur. 
Therefore,  overtopping  would  not  significantly  increase  the 
hazard  to  loss  of  life  downstream  from  that  which  would  exist 
just  before  such  overtopping  and  the  spillway  is  assessed  as 
inadequate . 

Stability  analyses  based  on  available  information  indicate 

that  the  stability  of  the  dam  is  inadequate  for  all  loading 

conditions.  Additional  stability  analyses,  taking  into  account 

measured  characteristics  of  the  dam/bedbrock  interaction,  should 

be  completed  within  six  (6)  months  of  the  date  of  notification 

of  the  owner.  Based  upon  the  results  of  these  investigations, 
appropriate  remedial  measures  deemed  necessary  to  insure  the 

safety  and  integrity  of  the  dam  and  appurtenant  structures 

should  be  undertaken  and  completed  during  the  first  construction 

season  following  completion  of  the  stability  analyses. 

During  periods  of  unusually  heavy  precipitation  and  high 
runoff  occurring  over  the  watershed,  continuous  surveillance 
should  be  provided  both  at  the  dam  and  in  the  downstream  areas 
to  warn  of  high  floodwater  conditions.  Such  surveillance  pro¬ 
cedures  and  other  measures  deemed  necessary  should  be  developed 
documented  and  placed  in  readiness  for  future  use  as  part  of  a 
detailed  emergency  operation-action . plan.  A  warning  system 
should  also  be  developed  and  implemented;  to  be  ysed  in  the 
event  of  dam  failure. 

In  addition,  the  dam  has  a  number  of  problem  areas  which, 
if  left  uncorrected,  have  the  potential  for  the  development  of 
hazardous  conditions  and  must  be  corrected  within  one  year. 

Inese  areas  are: 

1.  Determine  the  responsibility  for  the  maintenance 
of  the  powerhouse,  boat  yard,  and  Mercer  mill,  and 
correct  the  deficiencies  noted. 

2,  Correct  concrete  deterioration  on  the  dam  crest  and 
_ in  the  general  lock  area. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not'  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
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NAME  OF  DAM: 
STATE  LOOTED: 
COUNTY  LOCATED: 


BASIN: 

STREAM: 

DATES  OF  INSPECTION: 


Lock  24  Erie  Canal 
New  York 
Onondaga 
Oswego  River 
Seneca  River 

June  11  and  June  26,  1980 


ASSESSMENT 

The  examination  of  documents  and  the  visual  inspections 
of  the  Lock  24  dam  did  not  reveal  conditions  which  constitute 
an  immediate  hazard  to  human  life  or  property.  However,  the 
dam  has  some  deficiencies  which  require  further  investigation 
and  remedial  action. 

The  spillway  cannot  pass  the  peak  outflow  from  one-half 
the  PMF.  For  this  storm  and  lesser  storm  events,  a  high  tailwater 
condition  resulting  in  flooding  of  downstream  areas  would  occur. 
Therefore,  overtopping  would  not  significantly  increase  the 
hazard  to  loss  of  life  downstream  from  that  which  would  exist 
just  before  such  overtopping  and  the  spillway  is  assessed  as 
inadequate . 

Stability  analyses  based  on  available  information  indicate 
that  the  stability  of  the  dam  is  inadequate  for  all  loading 
conditions.  Additional  stability  analyses,  taking  into  account 
measured  characteristics  of  the  dam/bedbrock  interaction,  should 
be  completed  within  six  (6)  months  of  the  date  of  notification 
of  the  owner.  Based  upon  the  results  of  these  investigations. 


l 


appropriate  remedial  measures  deemed  necessary  to  insure  the 
safety  and  integrity  of  the  dam  and  appurtenant  structures 
should  be  undertaken  and  completed  during  the  first  construction 
season  following  completion  of  the  stability  analyses. 

During  periods  of  unusually  heavy  precipitation  and  high 
runoff  occurring  over  the  watershed,  continuous  surveillance 
should  be  provided  both  at  the  dam  and  in  the  downstream  areas 
to  warn  of  high  floodwater  conditions.  Such  surveillance  pro¬ 
cedures  and  other  measures  deemed  necessary  should  be  developed, 
documented  and  placed  in  readiness  for  future  use  as  part  of  a 
detailed  emergency  operation-action  plan.  A  warning  system 
should  also  be  developed  and  implemented;  to  be  used  in  the 
event  of  dam  failure. 

In  addition,  the  dam  has  a  number  of  problem  areas  which, 
if  left  uncorrected,  have  the  potential  for  the  development  of 
hazard  ms  conditions  and  must  be  corrected  within  one  year. 

These  a.'eas  are: 

1.  Determine  the  responsibility  for  the  maintenance 
i  f  the  powerhouse,  boat  yard,  and  Mercer  mill,  and 
correct  the  deficiencies  noted. 


APPROVED  BY 


Panoramic  View  of 
BALDWINSVILLE  DAM 
(Lock  24) 
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I.D.  NO.  NY-732 

ONONDAGA  COUNTY,  NEW  YORK 


SECTION  1:  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority 

The  Phase  I  inspection  reported  herein  was  authorized 
by  the  Department  of  the  Army,  New  York  District,  Corps 
of  Engineers,  to  fulfill  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing 
conditions  of  the  dam,  to  identify  deficiencies  and 
hazardous  conditions,  to  determine  if  they  constitute 
hazards  to  human  life  and  property,  and  to  recommend 
remedial  measures  where  necessary. 

1 . 2  DESCRIPTION  OF  PROJECT 

a. _ Description  of  the  Dam  and  Appurtenant  Structures 

The  Lock  24  dam  is  a  masonry  gravity  overflow  dam 
approximately  325  feet  in  length.  It  rises  approximately 
16  feet  above  its  rock  foundation  to  the  fixed  crest. 

Flow  is  partially  controlled  by  a  taintor  gate  located 
at  the  north  end  (or  left  side)  of  the  dam.  This  gate 
is  approximately  50  feet  wide. 

North  of  the  dam  taintor  gate,  a  small  hydroelectric 
powerhouse  is  maintained  by  Niagara  ?4ohawk  Power  Corpora¬ 
tion.  Flow  into  the  powerhouse  is  controlled  by  another 
taintor  gate  approximately  50  feet  in  width. 


The  south  abutment  of  the  dam  is  a  masonry  wall  of  the 
Baldwinsville  Boat  Yard. 

The  lock  which  is  associated  with  this  dam  is  located 
to  the  south  of  a  narrow  island,  approximately  200  feet 
south  of  the  south  dam  abutment.  This  lock  is  approxi¬ 
mately  350  feet  long  and  44  feet  wide. 

On  the  island  are  two  structures  which  in  the  past  have 
utilized  the  head  developed  by  the  dam  for  power.  These 
are  the  Baldwinsville  Boat  Yard  and  the  Mercer  mill. 

These  structures  receive  water  from  a  forebay,  or  intake 
channel,  which  varies  in  width  from  approximately  120 
feet  to  approximately  30  feet.  Neither  structure  is 
utilizing  the  head  at  the  present  time.  At  the  boat 
yard,  upstream  water  is  retained  by  gates  with  flashboards. 
At  the  time  of  inspection,  the  Mercer  mill  was  inaccessible. 

b.  Location 

The  dam  is  located  on  the  Seneca  River,  in  the  Village 
of  Baldwinsville,  New  York. 

c.  Size  Classification 

The  dam  has  a  head  of  approximately  10  feet,  and  a 
storage  volume  of  approximately  34,100  acre-feet. 

Therefore,  the  dam  is  classified  as  an  intermediate 
size  dam. 

d .  _ Hazard  Classification 

The  dam  is  classified  "high"  hazard  because  of  downstream 
residences  and  the  potential  impact  on  navigation. 

e.  Ownership 

The  Lock  24  dam  is  owned  by  the  New  York  State  Department 
of  Transportation,  Waterways  Maintenance  Subdivision.  The 
controlling  office  is  located  in  Syracuse,  New  York. 


Their  address  is  as  follows: 

New  York  State  Department  of  Transportation 
Region  3 

Canal  Maintenance 
State  Office  Building 
333  East  Washington  Street 
Syracuse,  Mew  York 

Mr.  Leo  Burns 
315-473-8194 

f_. _ Purpose  of  the  Dam 

The  primary  purpose  of  the  dam  is  to  provide  navigable 
upstream  waters.  The  impounded  waters  behind  the  dam 
provide  a  storage  pool  for  gravity  inflow  to  the  lock. 

A  secondary  purpose  of  the  dam  is  to  provide  hydroelectric 
power . 

g.  Design  and  Construction  History 

The  present  dam  is  believed  to  have  been  constructed 
about  1893.  Plans  for  the  lock,  taintor  gate, and  a 
concrete  cap  on  the  dam  crest  are  dated  1908.  Plans  for 
a  new  tai.ntor  gate  are  dated  1963  and  it  is  reported 
that  this  was  accomplished  at  about  this  time. 

h.  Normal  Operational  Procedures 

The  water  level  behind  the  dam  is  maintained  at  or 
slightly  above  elevation  374.0  (BCD-Barge  Canal  Datum) 

(The  dam  crest  elevation) .  Gauge  readings  upstream  and 
downstream  of  the  lock  are  recorded  daily. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  3266+ 


b.  Elevations  (Barge  Canal  Datum) 

Top  of  Dam  (Lock  Walls)  379.0 

Dam  Overflew  Crest  374.0 

Design  Pool  374.0 

Maximum.  Recorded  Pool  378.8 

Taintor  Gate  Crest  366.0 

Streambed  at  Dam  Centerline  358+ 

Maximum  Recorded  Tailwater  37275 

Minimum  Recorded  Tailwater  363+ 
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Storaae  (acre-feet) 


Design  Pool 

d_. _ Dam 

Type 
Length 
Height 
Top  Width 
Foundation 

e.  Gate 

Type 

Width 

Crest  Elevation 

f .  Lock 
Size 


34,100+ 

Masonry 
325  feet 
16+  feet 
5-6  feet 
Rock 


One  Taintor  Gate 
50  feet 
366.0 


Approximately  350'  long 
and  44’  wide 


g.  Other  Appurtenant  Strucutures 

1.  Niagara  Mohawk  Power  Corporation  powerhouse 
with  50'  wide  taintor  gate 

2.  Baldwinsville  Boat  Yard 

3.  Mercer  Mill 


SECTION  2:  ENGINEERING  DATA 


2 . 1  GEOTECHNICAL  DATA 

a.  Geology 

Lock  24  is  located  within  the  Village  of  Baldwinsville , 
Mew  York  in  the  Erie-Ontario  Lowlands  physiographic 
province . 

This  channel  is  a  major  glacial  drainageway  and,  as  a 
result,  the  Seneca  River  valley  proper  is  filled  with 
stratified  sand  and  gravel  outwash  from  r.he  melting 
continental  ice  sheet.  The  surrounding  terrain  consists 
of  the  Iroquoian  Lake  plain  with  associated  lacustrine 
deposits;  ground  moraine  (glacial  till)  underlies  these 
materials  in  most  areas  and  forms  knolls  and  drumlins 
which  are  free  of  lacustrine  sediments  by  virtue  of  the 
fact  that  they  were  of  sufficient  elevation  to  have 
formed  "islands"  during  the  proglacial  phase.  All 
glacial  deposits  in  the  area  reflect  the  most  recent, 
or  Wisconsinan,  stage  of  the  Pleistocene. 

Underlying  this  glacial  drift  are  Upper  Silurian  age 
mudstones  of  the  Vernon  Formation  (Salina  Group)  and 
dolostones  of  the  older 'Lockport  Group.  The  Vernon  is 
known  to  be  gypsiferous  while  the  Lockport  Dolomite  is 
characteristically  vuggy.  All  rock  units  in  the  area 
are  flat-lying  over  short  distances,  although  a  gentle 
southward  dip  may  be  discerned;  all  strata  are  non 
faulted  and  the  region  is  considered  seismically  stable. 
However,  according  to  Figure  1  of  the  Guidelines  , 
promolgated  by  the  Corps  of  Enaineers,  this  is  in  an 
area  of  Zone  2  seismic  probability. 

b.  Subsurface  Investigations 

No  records  of  subsurface  investigations  were  available. 
Based  upon  the  available  plans  and  the  site  character¬ 
istics,  it  appears  that  the  structure  is  founded  on  rock. 
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2.2 


DESIGN/CONSTRUCTION  RECORDS 


No  records  were  available  for  the  original  masonry  dam. 
Plans  dated  1908  and  identified  as  contract  45  show 
the  damr  lock,  taintor  gate,  and  appurtenant  structures 
as  they  presently  exist.  Plans  for  a  new  taintor  gate 
are  dated  1963.  Selected  drawings  are  included  in 
Appendix  E. 

2.3  OPERATION  RECORDS 

This  site  has  an  attendant  on  a  year-round  basis. 

Upstream  and  downstream  water  elevation  readings  are 
recorded  daily  throughout  the  year.  The  dam  taintor  gate 
and  the  Niagara  Mohawk  Power  Corporation  taintor  gate 
are  regulated  to  ensure  that  the  upstream  water  surface 
does  not  drop  below  elevation  374.0  (BCD)  (the  dam  crest). 

2  •  A-  EVALUATION  OF  DATA 

The  data  presented  in  this  report  was  obtained  during 
the  site  inspections  and  from  the  files  of  the  New  York 
State  Department  of  Transportation.  The  information  is 
considered  adequate  for  Phase  I  inspection  purposes. 
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SECTION  3:  VISUAL  INSPECTION 


3 . 1  FINDINGS 

a_. _ General 

Visual  inspections  of  the  dam  and  appurtenant  structures 
were  conducted  on  June  11,  1980  and  on  June  26,  1930. 

The  weather  was  generally  fair.  The  upstream  water 
surface  elevation  was  374.4  (BCD)  during  the  first 
inspection.  For  the  second  inspection,  the  upstream 
water  surface  elevation  was  drawn  down  to  just  below 
374.0  (BCD)  (the  dam  crest),  so  that  the  dam  crest  and 
downstream  face  could  be  inspected.  This  was  accom¬ 
plished  by  entering  the  River  below  the  dam  in  a  small 
boat.  The  photographs  in  Appendix  A  depict  the  conditions 
described  below. 

b.  Dam 

The  original  masonry  portion  of  the  dam  appeared  to  be 
in  satisfactory  condition.  Concrete  deterioration  was 
noted  along  the  cap  that  comprises  the  dam  crest. 

c.  Dam  Taintor  Gate 

The  dam  taintor  gate  was-  operable  and  appeared  to  be 
in  satisfactory  condition. 

d .  Lock 

The  lock  in  general  is  in  satisfactory  condition.  Some 
areas  of  concrete  deterioration  were  noted. 

e_. _ Powerhouse  and  Appurtenant  Structures 

Concrete  deterioration  was  noted  in  the  general  area  of 
the  powerhouse  and  its  appurtenant  structures. 

f_. _ Baldwinsville  Boat  Yard  and  Mercer  Mill 

Significant  concrete  deterioration  was  noted  in  the  area 
of  the  gates  at  the  Baldwinsville  Boat  Yard.  Also, 


flashboards  appeared  to  be  old  and  were  observed  to 
be  leaking. 

At  the  time  of  inspection,  the  Mercer  mill  was 
inaccessible . 

g.  Upstream  and  Downstream  Channels 

The  conditions  of  the  river  and  its  banks  upstream 
and  downstream  of  the  dam  appeared  to  be  satisfactory. 

3.2  EVALUATION  OF  OBSERVATIONS 

The  following  deficiencies  were  noted: 

1.  Concrete  deterioration  along  the  dam  crest. 

2.  Concrete  deterioration  in  the  lock  area. 

3.  Concrete  deterioration  in  the  powerhouse 
intake,  gate  area,  and  the  tailrace. 

4.  Concrete  deterioration  in  the  gate  area  at 
the  Baldwinsville  Boat  Yard. 

5.  Old  and  leaking  flashboards  at  the  Baldwinsville 
Boat  Yard. 
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SECTION  4 :  OPERATION  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURE 

Normal  practice  is  to  not  allow  the  upstream  water 
surface  to  drop  below  elevation  374.0  (BCD)  (the  dam 
crest) .  Flow  is  regulated  primarily  by  the  dam  taintor 
gate.  At  very  low  flows,  both  the  dam  taintor  gate 
and  the  Niagara  Mohawk  Power  Corporation  caintor  gate 
must  be  closed. 

4. 2  MAINTENANCE  OF  DAM  AND  APPURTENANT  STRUCTURES 

The  dam  and  appurtenant  structures  (lock  and  taintor 
gate)  are  maintained  by  the  New  York  State  Department 
of  Transportation.  The  dam  tender  reported  that  the 
current  maintenance  is  on  an  as-needed  basis. 

Increased  maintenance  is  required  to  correct  concrete 
deterioration  on  the  dam  crest  and  in  the  general  lock 
area. 

4 . 3  MAINTENANCE  OF  OTHER  APPURTENANT  STRUCTURES 

The  maintenance  of  the  other  appurtenant  or  adjunct 
structures  (powerhouse,  boat  yard  and  Mercer  mill) 
appears  to  rest  with  their  respective  owners.  No 
documents  were  found  which  define  this  responsibility. 

Yet  there  are  cases  such  as  deteriorating  concrete  and 
leaking  flashboards  which,  if  left  to  continue  unchecked, 
could  lead  to  failure  and  concommittant  loss  of  control 
of  the  pool  level. 

4.4  WARNING  SYSTEM  IN  EFFECT 

No  apparent  warning  system  is  present. 

4.5  EVALUATION 

Operation  and  Maintenance  of  the  dam  taintor  gate  are 
satisfactory.  Additional  maintenance  is  required  to 
correct  concrete  deterioration  on  the  dam  crest,  in  the 
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general  lock  area,  in  the  powerhouse  area,  and  at  the 
Baldwinsville  Boat  Yard.  In  addition,  old  and  leaking 
flashboards  at  the  Baldwinsville  Boat  Yard  should  be 
replaced.  Maintenance  procedures  at  the  Mercer  mill 
should  be  reviewed. 

A  detailed  emergency  warning  system  should  be  developed. 
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SECTION  5 :  HYDROLOGIC/HYDRAULIC 


5 . 1  DRAINAGE  AREA  CHARACTERISTICS 

The  Oswego  River  Basin  in  which  the  dam  and  the  lock 
are  located  is  in  Central  New  York  State  and  has  a 
drainage  area  of  approximately  5100  square  miles  at 
its  mouth.  The  drainage  area  of  the  watershed  at  the 
dam  is  about  3266  square  miles.  The  river  system  up¬ 
stream  of  the  dam  includes  six  Finger  Lakes,  Cross  Lake, 
the  Barge  Canal,  and  outlets  from  the  lakes  to  the  canal. 
The  Seneca  River  and  16  other  principal  waterways  drain 
the  watershed  above  the  dam.  The  Seneca  River  flows 
from  Seneca  Lake  generally  northeastward  nearly  61  miles 
to  its  confluence  with  the  Oneida  River  approximately 
12  miles  downstream  of  the  dam.  Canals  within  the  water¬ 
shed  include  a  reach  of  the  Erie  Canal,  the  Seneca  Canal, 
and  the  Seneca-Cayuga  Canal.  All  of  the  lakes  in  the 
watershed  have  regulated  outlets. 

A  major  parr,  of  the  Finger  Lakes  area  is  a  region  of 
rolling  hills  separated  by  deeply  eroded,  steep-sided 
valleys  of  moderate  width.  Major  valleys  extend  generally 
north-south,  and  most  are  largely  occupied  by  the  Finger 
Lakes.  This  region  slopes  generally  northward  from  an 
elevation  of  approximately  2000  feet  near  the  watershed 
boundary  to  an  elevation  of  approximately  1000  feet 
near  the  northern  ends  of  the  Finger  Lakes. 

5 • 2  ANALYSIS  CRITERIA 

The  hydrologic  analysis  of  this  dam  was  performed  using 
the  Corps  of  Engineers  HFC-1  computer  program,  Dam  Safety 
Version.  The  spillway  design  flood  selected  for  analysis 
was  the  PMF  in  accordance  with  the  Recommended  Guidelines 
of  the  U.S.  Army  Corps  of  Engineers. 
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The  basic  input  for  this  study  was  taken  from  an  HEC-1 
model  developed  by  the  New  York  State  Department  of 
Environmental  Conservation  with  assistance  from  the  U.S. 
Army  Corps  of  Engineers,  Buffalo  District.  The  model 
was  calibrated  by  the  D.E.C.  to  the  observed  floods  of 
Hurricane  Agnes,  June  20-26,  1972.  The  subbasin  desig¬ 
nation,  6-hour  unit  hydrographs,  routing  methods,  and 
loss  rates  for  the  model  (those  used  for  Hurricane  Agnes) 
were  all  adopted. 

The  Probable  Maximum  Flood  (PMF)  was  developed  assuming 
the  uniform  distribution  of  the  Probable  Maximum  Pre¬ 
cipitation  ( PMP)  over  the  watershed  above  the  dam.  A 
PMP  of  21.5  inches  was  obtained  from  Hydrometeorological 
Report  Number  51  for  a  24  hour  duration  and  a  200  square 
mile  area. 

The  flood  routing  at  the  dan  was  performed  by  the  modified 
Puls  method.  It  was  assumed  that  the  gates  in  the  forebay 
and  the  lock  are  closed  during  the  flood. 

5 . 3  SPILLWAY  CAPACITY 

The  dam  has  a  352  feet  long  ungated  spillway  structure 
and  a  50  feet  long  spillway  with  a  taintor  gate.  The 
crest  elevation  of  the  ungated  spillway  is  374  and  the 
elevation  of  the  taintor  gate  sill  is  366.  The  discharge 
over  the  dam  crest  was  computed  assuming  that  the  dis¬ 
charge  coefficient  varies  with  head.  The  values  of 
discharge  coefficient  ranged  from  3.38  to  3.83.  The 
primary  spillway  was  analysed  assuming  the  gate  is  fully 
opened.  The  discharge  over  the  spillway  was  computed 
as  weir  flow  for  flood  elevations  up  to  379  and  as  orifice 
flow  above  elevation  379.  The  elevation  of  the  top  of 
the  walls  on  both  ends  of  the  dam  is  379  and,  at  all  stages 
exceeding  this  elevation,  there  will  be  overflow  from  the 
channel.  Therefore,  the  discharge  at  both  ends  of  the  dam 
above  elevation  379  was  also  computed  by  approximating 
cross  sections  from  the  plans  and  the  U.S.G.S.  quadrangle 
for  Baldwinsville . 
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The  spillways  do  not  have  sufficient  capacity  for 
discharging  the  peak  outflow  from  either  the  Probable 
Maximum  Flood  (PMF)  or  one-half  the  PMF.  For  the  PM7, 
the  peak  inflow  is  111,433  cfs  and  the  peak  outflow  i-. 
109,132  cfs.  For  one-half  the  PMF,  the  peak  inflow 
is  41,606  cfs  and  the  peak  outflow  is  41,033  cfs.  The 
computed  spillway  capacity  for  a  water  surface  elation 
at  the  top  of  the  dam  (wall  at  both  ends)  is  23,274  cfs. 

5 . 4  RESERVOIR  CAPACITY 

The  reservoir  at  normal  pool  impounded  by  this  dam  lies 
primarily  within  the  limits  of  the  existing  channel  of 
the  Seneca  River,  extending  approximately  10  miles,  and 
Cross  Lake.  The  toral  storage  capacity  of  this  dam  up 
to  elevation  379  is  approximately  34,100  acre-feet. 

5 • 5  FLOODS  OF  RECORD 

The  maximum  known  flood  in  the  watershed  occurred  on 
June  28,  1972  as  a  result  of  Hurricane  Agnes.  The  dis¬ 
charge  of  17,200  cfs  was  recorded  at  the  U.S.G.S.  gaging 
station  04237500  located  about  400  feet  downstream  of 
the  dam.  The  maximum  high  water  occurred  at  this  same 
time  and  was  recorded  at  the  dam  as  378.8,  while  the 
maximum  tailwater  was  372.5. 

5.6  OVERTOPPING  POTENTIAL 

The  hydrologic  analysis  indicates  that  the  dam  does  not 
have  sufficient  spillway  capacity  to  pass  the  PMF  or 
one-half  the  PMF.  The  dam  would  be  overtopped  by  12.95 
feet  and  7.45  feet  during  the  PMF  and  one-half  PMF, 
respectively. 
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EVALUATION 


The  spillway  will  not  pass  the  calculated  peak  outflow 
from  one-half  the  PMF.  For  this  storm  and  lessor  storm 
events,  however,  a  high  tailwater  condition  resulting 
in  flooding  of  downstream  areas  would  occur.  Therefore, 
the  additional  overtopping  would  not  significantly  in¬ 
crease  the  hazard  to  loss  of  life  downstream  from  that 
which  would  exist  just  before  such  overtopping. 

The  spillway  is  assessed  as  inadequate. 


SECTION  6:  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

No  visible  evidence  of  structural  instability  of  the 
dam  was  noted.  The  horizontal  and  vertical  alignments, 
abutments,  joints,  and  taintor  gate  all  appeared  to 
be  satisfactory.  The  concrete  deterioration  noted  in 
the  visual  inspection  does  not  affect  structural 
stability  at  this  time. 

b.  Design  and  Construction  Data 

The  subsurface  and  structural  information  used  in  the 
stability  analyses  was  obtained  from  the  contract  draw¬ 
ings  included  in  Appendix  E.  This  information  did  not 
include  specific  properties  of  the  supporting  bedrock, 
precise  details  of  dam  embedment,  or  design  details. 

c.  Data  Review  and  Stability  Evaluation 

The  stability  analyses  performed  used  the  cross-section 
information  provided  on  the  contract  drawings,  plus 
certain  simplifying  assumptions  regarding  the  dam  and 
its  foundation  characteristics.  The  dam  was  considered 
a  solid  gravity  section  seated  on,  but  not  embedded  in, 
bedrock . 

The  conditions  analysed,  and  the  resulting  factors  of 
safety,  are  summarized  in  the  table  which  follows. 

The  analyses  indicate  less  than  desirable  factors  of 
safety  for  all  loading  conditions,  and  failure  for  most 
loading  condit  .ons.  However,  further  inspections  and 
analyses  are  required  to  verify  or  modify  the  assumptions 
made  in  the  stability  analyses.  The  most  critical  assump¬ 
tions  appdar  to  be  those  involving  the  dam/bedrock  interface 
and  the  actual  uplift  pressures. 
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FOR  1/2  PMF  AND  PMF  BECAUSE  1/2  UPLIFT  CONDITIONS  INDICATED  FAILURE. 


d.  Seismic  Stability 


The  dam  is  situated  in  seismic  Zone  2.  Therefore, 
seismic  stability  analyses  were  performed  based  on  the 
Zanger  hydrodynamic  pressure  distribution,  which  is 
similar  to  the  Westergaard  distribution  recommended  by 
the  Corps  of  Engineers  Guidelines.  The  analyses  were 
performed  under  normal  pool,  one-half  PMF,  and  full  PMF. 
The  results  are  tabulated  in  the  accompanying  table. 
Although  undesirable  factors  f  safety  'ire  indicated, 
further  inspections  and  analyses  are  required  to  refine 
the  assumptions  made  in  the  stability  analyses. 
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SECTION  7 :  ASSESSMENT/RECOMMENDATIONS 


7 . i  ASSESSMENT 

a.  Safety 

The  Phase  I  inspection  of  the  Lock  24  dam  did  not  reveal 
conditions  which  constitute  an  immediate  hazard  to  human 
life  or  property.  However,  additional  maintenance  is 
required  to  correct  concrete  deterioration  on  the  dam 
crest  and  in  the  general  lock  area.  Also,  the  responsi¬ 
bility  for  maintenance  of  the  other  appurtenant  structures 
(powerhouse,  boat  yard,  and  Mercer  mill)  should  be  inves¬ 
tigated,  because  failure  of  these  structures  could  create 
problems  similar  to  those  caused  by  loss  of  the  dam  itself. 

The  spillway  does  not  have  sufficient  discharge  capacity 
for  passing  one-half  the  PMF  and  is  considered  to  be  in¬ 
adequate.  For  one-half  the  PMF  and  lesser  storm  events, 
a  high  tailwater  condition  resulting  in  flooding  of  down¬ 
stream  areas  would  occur.  Therefore,  the  additional 
overtopping  would  not  significantly  increase  the  hazard 
to  loss  of  life  downstream  from  that  which  would  exist 
just  before  such  overtopping. 

The  stability  analyses,  which  were  based  upon  assumed 
parameters,  indicate  less  than  adequate  factors  of  safety 
for  all  loading  conditions  and  actual  failure  under  severe 
loadings . 

During  periods  of  unusually  heavy  precipitation  and  high 
runoff  occurring  over  the  watershed,  continuous  surveil¬ 
lance  should  be  provided  both  at  the  dam  and  in  the 
downstream  areas  to  warn  of  high  floodwater  conditions. 

Such  surveillance  procedures  and  other  measures  deemed 
necessary  should  be  developed,  documented  and  placed  in 
readiness  for  future  use  as  part  of  a  detailed  emergency 
operation-action  plan.  A  warning  system  should  also  be 
developed  and  implemented;  to  be  used  in  the  event  of 
dam  failure. 
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b.  Adequacy  of  Information 


The  information  available  for  the  preparation  of  this 
report  was  adequate  for  the  purposes  of  a  Phase  I 
investigation.  However,  additional  site  specific  data 
will  be  reauired  for  subsequent  studies. 


c_. _ Necessity  for  Additional  Investigations 

Additional  investigations  are  necessary  regarding  the 
stability  of  the  dam.  Such  investigations  should  be 
based  on  actual  measurements  of  embedment,  dam/bedrock 
friction  and  uplift. 

d .  Urgency 

The  stability  investigations  required  should  be  completed 
within  six  (6)  months  of  the  date  of  notification  of  the 
owner.  Based  upon  the  results  of  these  investigations, 
appropriate  remedial  measures  deemed  necessary  to  insure 
the  safety  and  integrity  of  the  dam  and  appurtenant 
structures  should  be  undertaken  and  completed  during  the 
first  construction  season  following  completion  of  the 
stability  analyses. 

The  urgency  of  other  remedial  measures  is  discussed 
in  the  following  section. 

7.2  RECOMMENDED  MEASURES 

a)  The  following  actions  should  be  undertaken: 

1.  Develop  and  implement  a  detailed  emergency 
operation-action  plan  and  warning  system. 

2.  Determine  the  responsibility  for  the  main¬ 
tenance  of  the  powerhouse,  boat  yard,  and 
Mercer  mill. 

3.  Correct  concrete  deterioration  on  the  dam  crest 
and  in  the  general  lock  area. 

4.  Correct  deficiencies  noted  for  the  other 
appurtenant  structures. 

Take  any  remedial  actions  that  may  be  dictated 
by  the  stability  analyses. 
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5. 


b)  The  urgency  of  the  actions  listed  above  is  as 
follows : 

o  Items  1  and  2  should  be  completed  within 
90  days  after  notification  of  the  owner. 

o  Items  3  and  4  should  be  completed  within 
12  months  after  notification  of  the  owner. 

o  Item  5  should  be  completed  within  the  first 
construction  season  following  completion  of 
the  stability  analyses. 
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APPENDIX  A 


PHOTOGRAPHS 


Niagara  Mohawk  Powerhouse  |  |  Niagara  Mohawk 


APPENDIX  B 


VISUAL  INSPECTION  CHECKLIST 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  a  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 
a.  General 


b. 


Name  of  Dam 


T'&c/s  JPy  sf  <- 


I.D.  #  DEC.  Dam  No.  ??  Z. _ 

River  Basin  ST'sstfsfs?  7^ z^k  • _ 

Location:  Town  /J'^ss/?^ s<  County  dL _ 

U.S.G.S.  Quadrangle  7777?  s ss s  /sc  t  ^ _ 

Stream  Name  S7sss s  s>  //*) _ 

Tributary  of  ^y/^g?  /7  s' £  s<~ _ 

Latitude  (N)  ^7°  7  ' _  Longitude  (W)  ?o  ' 

Type  of  Dam  /7s? js*/ s'  y _ _ 

Hazard  Category  /T's*// _ 

Date(s)  of  Inspection  6/7//fs  ,  _ 

Weather  Conditions  /Tf/S -  ry  r  c7  os  py _ 

Reservoir  Level  at  Time  of  Inspection  “?"?/.  / _ 

Tailwater  Level  at  Time  of  Inspection  7/ /,  7 _ 


Inspection  Personnel  /f7?/  77^^^^ 

7f7<r<.  7U/p-r  Z' /y ?  7') _ 


/TjfJ- 


c.  Persons  Contacted  (Including  Address  4  Phone  No.)  _ 

.  <7  ^  ?  /Tss'sjj  a  //  Z'S  ??&  T’ _ 7  77  ~  <7/  y  ) 


d.  History: 

Date  Constructed  Date(s)  Reconstructed-  /???  fa*—) 

//fu  /?  67  / -f  *'*) 

Designer  /s7?/'//?/ss' _ 

Constructed  by  //ssr/'s'?s' s*  _ 

Owner _ 77^  *  sS Z J  /?  o  t~ _ 


e. 


Seismic  Zone 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  ft  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 

21  Embankment 

a.  Characteristics 

1L  Embankment  Material^ 


2)  Cutoff  Type 


3)  Impervious  Core 


4)  Internal  Drainage  System 


5)  Miscellaneous 


b.  Crest 

1)  Vertical  Alignment 


2)  Horizontal  Alignment  ?•>/? 


3)  Surface  Cracks  ^ 


4)  Miscellaneous 


c.  Upstream  Slope 

1)  Slope  (Estimate)  (V;H)  /!/.  /?, _ 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows  /A  ■ 


3)  Sloughing,  Subsidence  or  Depressions  /?/.  A. 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  &  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 

4)  Slope  Protection  /^ - _ 


5) 


Surface  Cracks  or  Movement  at  Toe 


d.  Downstream  Slope 

1)  Slope  (Estimate  -  VsH)  ^ _ 

2)  Undesirable  Growth  or  Debris,  Animal  Burrows  /S.  . 


3)  Sloughing,  Subsidence  or  Depressions  /V  . 


4)  Surface  Cracks  or  Movement  at  Toe  j ^ & 


5)  Seepage  <£ 


6)  External  Drainage  System  (Ditches,  Trenches;  Blanket) 

_ _ _ _ 


7)  Condition  Around  Outlet  Structure  i  / 


8)  Seepage  Beyond  Toe  s'  £ 


e.  Abutments-Embankment  Contact 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  ft  GEOLOGISTS 


VISUAL  INSPECTION  CHECKLIST 


1)  Erosion  at  Contact  /fij/S/ /fib 


Seepage  Along  Contract  /fasSa'  /fi/& 


3)  Drainage  System 


a.  Description  of  System  Xfi  ^ - 


b.  Condition  of  System  /fifi  - 


c.  Discharge  from  Drainage  System  /!/*  sfi 


4)  Instrumentation  (Momumentation/Surveys ,  Observation  Wells,  Weirs 
Piezometers,  Etc . ) _ _ _ 


THOMSEN  ASSOCIATES 

CONSULTING  GEOTECHNICAL  ENGINEERS  &  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 


5) 


Reservoir 

a.  Slopes 

//  , 

b.  Sedimentation  /s'  s'  s  zrt  _ 

c.  Unusual  Conditions  Which  Affect  Dam  //o  - 


6)  Area  Downstream  of  Dam 

&.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.) 


b.  Seepage,  Unusual  Growth  /^'s^  //* 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  /P?/-/ £  /s'? 


d.  Condition  of  Downstream  Channel  s/? '  c  r  ^ 


7)  Spillway (s)  (Including  Discharge  Conveyance  Channel) 


a.  General 


b.  Condition  of  Service  Spillway  s'sps  <-  ^ 


THOMSEN  ASSOCIATES 

CONS.  LTINC  GEOTECHNICAL  ENGINEERS  6  GEOLOGISTS 

VISUAL  INSPECTION  CHECKLIST 
c.  Condition  of  Auxiliary  Spillway 


d. 


Condition  of  Discharge  Conveyance  Channel 


8)  Reservoir  Drain/Outlet 

Type:  Pipe  _ Conduit  _  Other  /v* 

Material:  Concrete _ Metal  X _  Other _ 

Size :  // _  Length  _ S'  S’  ' _ 

Invert  Elevations:  Entrance  S'6* .  o  Exit  76*,  ^ 

Physical  Condition  (Describe) :  Unobservable  _ 

Material:  LJZSSL _ 

Joints:  pfe?*  Alignment  ~ 

Structural  Integrity:  _ _ 


Hydraulic  Capability: 


Means  of  Control:  Gate  X  Valve  _ 

Operation:  Operable  X  Inoperable 
Present  Condition  (Describe) : 


Uncontrolled 

Other 


/  i  r 


THOMSEN  ASSOCIATES 


9) 


Structural 

a.  Concrete  Surfaces  SI?/? if  -r>c?,^ 


b.  Structural  Cracking 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 

/S?  -r  j? _ 


d.  Junctions  with  Abutments  or  Embankments 
_ sc  y  <?>x?  j> _ 


e.  Drains  -  Foundation,  Joint,  Face 


f.  Water  Passages,  Conduits,  Sluices 


g.  Seepage  or  Leakage  /V- 


HOMSEN  ASSOCIATES 

/Jt-LTI'.O  JCCT-EJ  •'N-CAL  A  >E3U\'.  V’: 

h.  Joints  -  Construction,  etc- 


i.  Foundation  A' 


j .  Abutments 


z^/<r  ^ 


k.  Control  Gates  ^  r 


1.  Approach  &  Outlet  Channels  ^  ^  ^  y 


m 


.  Energy  Dissipators  (Plunge  Pool,  etc.) 


n.  Intake  Structures 


//'c<^'r^rs  )  /s* 


o.  Stability 


p.  Miscellaneous 


APPENDIX  C 


HYDROLOGIC/HYDRAULIC  ENGINEERING 
DATA  AND  COMPUTATIONS 


$>TA6,E.-*tf>ISCHAl2<ji£  TATWf  1  ^UuGtATCC}  6P'u_UAV 


T<r<p  o£  UML  3k  |)«/L 

-Wt>:  31?  ;  ! 


H- 


E-ltV. 


’  374 


37C, 


377 


;  ^7i. 


3&o 


‘3%7_ 


‘  U*\iga.4iicl_‘ 


"■JC,  "£>*.U 


c 


4G  afreet;  JJ 
(4u  of  <;ti -la') 


,Q~c  l>M  "!  ^  1  .  -;■  ,  ‘  •  ,  - - 

«.'  ,-n  ,  .  U*\na.4act_‘  ’  *  '  ’  "  ’  *<JI 

,  > 3 4 L . •  ~7^ . (  Cv«s4-  £t .  374J  (4L.  of  <;|(, .■irA 

.  pf  _  »$  .SivrvUar  ,  Vb  IVj.  Oir^c.  SW*WAt  c>A  F,>. 5-17  lU  iV«le<J) 

AlE  E  ttv/af-'cnS  aye  t»c  :>«.*<  <*r\  o^a-t  1)n('-*v. 


L  blScHAQGE 


3S7- 


'2.83  ’ 


8.6  ; 

i  i  i 

H-18  I 


22. 6=3 


3k. 4  8 


3.33 


:  3.5S 


3.83 


3.83 


ZZ~L 


3S2. 


3SZ 


351 


■s-si 


34?^ 


fe53r 


10,343 


15,P7Z 


14.7  j  j  3, S3  3.5i  19,817 


3C,ScO 


49=13/1 


6?  =  'rc 


WXUCTW-l  (MTSS/  Uc  G*m.  Hitt  81 '50 


I 


McFarland- Johnson  Engineers,  Inc. 

171  Front  Street 

BINGHAMTON,  NEW  YORK  13905 


JOB 
SHEET  NO 


OE  thr.i 


OF- 


CALCULATED  BY_ 
CHECKED  BY _ 


P.c. 


DATE. 

DATE_ 


S/^fso 


_ _ _ SCALE-—-  _  _ - 

AGi£-b<SCHAI2jG  &  Ccn<P(JTATio»S'  C  (Sr  AT£t>  $PU_UjA>f^ 


McFarland-Johnson  Engineers,  inc. 

171  Front  Street 

BINGHAMTON,  NEW  YORK  13905 


JOB 
SHEET  NO 


0  L.  O  ^  1 C  St ObY  b)\r-\  ii- 


!  1  „ 


OF. 


CALCULATED  BY_ 
CHECKED  BY _ 


DATE- 

DATE- 


^lat/so 


McFarland* Johnson  Engineers,  Inc. 

171  Front  Street 

BINGHAMTON,  NEW  YORK  13905 


Hvir^QoL^-'C  !_AtM  &■  K.Y  1 


CALCULATED  BY- 


CHECKED  BY- 


gflofSa 


€l£V- 


:  3'74 


IPcziihaeN 

|$PtLLWA.^ 


3no 


31 5  4125 


SugftftEft  IN  6P.S.  I^^oacI  QjzrY\WKS 

!=>  £  7  |  B  Cc.p.s.) 


I  - - 1 - - - -  - - 

*-  •  .  4  3/1  t  O  ts\d^''nr\  «,(-/ 

•  -  -  ....  .  .  ...  : . .  fo  »t  £le.y. 

■  r  ■  •  .  .  r  5/MS.  -374.0  C6««. 

I  , 

•  --*•  -  -♦  .  _  _  t  C 

34U  .  !  .  (i,o2f\ 

-i-.  .  I  :  ..  .  ...  u.t.Gv'*.-, 


IHO 


I 


I 


I 

I 

I 


I 


McFarland-Johnson  Engineers,  Inc. 

171  Front  Street 

BINGHAMTON,  NEW  YORK  13905 


Wvt-COLOC,»C  St- 

)VY  Lftf.\frMY 

SHFFT  Kin 

OF 

CALCULATED  BY  P  5. 

nATF 

%12'lzo 

CHECKED  AY 

DATE 

SCALE. 


STH6E.  -  I  ftOiUL  ATtnt>f 


V.S.CiS.  bftTu<vv 

Total. 

4raa/A4i£ 

C  ACQ.&-FT.) 

.Rejm^ks 

Crzoss  Lake  Elev. 

CuEV.  AT  bA<VL 

37  3 

313  ; 

.  ;37p  . 

.  ’  0  . 

6 

■ 

- -  .  _  . . * _ 

“  *  -  -  - - 1  • 

4  w  4-  4  - 

■ 

. :  J7  s  ; 

_  4? >14 

1 

,  373.  .. 

5  0  oo  : 

.  4  S  0  0. 

H  |p  ft  e,u  &  K  (rr>-  377 

~  — -  -r  — -  I  —  —  ,  4  . 

—  4-  l  -  «■ 

1 

’  1 

■ 

^  <2>ta^CL\  v\c  cl  |y3>v-- 

377,  __i__ 

i  1  1 

.  [373.. 

.374 ; 

1 0/  5  Afl 

»3>,4So 

tyJ.V,  5>.E-C" 

;  •  !  ( 

;  j  ; 

1 

!  i  i 
'  | 

j  :  ! 

S^Wau  oVpovt  cIcaj.  V)  ^ 

;  _  :  377 

•  31b  :  . 

,  371  ' 

14 ,4 00 

?l,32o 

‘  1 

Ljo  S  CAYn^yttlA  Ulj 

•  «  *  •  1 

*  * 

1  »  4 

£  L  H  \  YYVL  K  Y\n 

,374.5. 

.  377.  S. 

lH/4o  0 

25 ,7lp 

0. 

Cvc^  C-d^Cic^  t 

1  "  •»  ““  4 

*  ♦  « 

r  •  - 

' 

C."r«tS>  Lntce  4rf,vv^  O.i.fo.V 

!  :  . 

.318 

.511 

25,  "Lbo 

TAioo 

J,  ^D-r  ToYct^vv-j 

i  -  - 

T  ? 

t 

.  i  ! 

.  3ss  . 

i  370 

.381  ; 

37/  Soo 

a  ip  59 

1 

!  1  i  , 

.  L  1.  j.. 

J  1 

>  1  i 

-  t  -  *•  ♦ 

;  |  i 

• 

To. UL  f^>«L  S-Fiy^^c  (<} 

L-.  |  _2>10 

i  *  1  1 

._.L334. 

'385  ; 

Si  ,150 

74,375 

eLV”T'&^<!^  9^  .1  »  0-f 

1  i 

*  4  -  * 

>  1 

1  1  1 

!  1 

Cv4tS  L^krc.  ilnrrt'.c-  Va. 

iis  ■ 

■  j  i 

■  384 

t-  -  -  « 

1  i 

:  W  . 

!  ! 

<d>  5^0 

F  : 

(07/5  op 

i  ( 

G-f  C  tYtla^f  t-  Lvlty  T.E.d- 

1 

!SP^  •  O-orve,  U)o$,  FT  lXct  l 


jfnr HE  t-  l  0-OfVC  V  t>  aH  . 

1  ▼  ♦  *  f  *  r  -r  -  t  T--  *  * 


1  ** 
I 


i  ! 


I  I  i 


»  1  1 


;  !  t  | 
r  -»•-  i  i 


r 

i 

“t 


I  I  I 


!  I 


I  >  1 


1  1 


wotunw  fivrisn’iH  cgjOi«»oi«» 


//<■* 

38 

-Ws 


•%i 


1 2 1  -  v  v 


Table  A-2 
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Flood  Model  Drainage  Areas 


Area 

Drainage  Area 

Code 

Area  Description 

(aq.ml.) 

A1 

Canandaigua  Lake  / 

184 

A2  . 

Flint  Creek  at  Mouth 

102 

A3 

Canandaigua  Outlet  9  B.C.  Confluence 

155 

B1 

Kauka  Uke 

183 

B2 

Seneca  Lake 

324 

33 

Cayuga  Lake 

*  782 

B4 

Seneca  Lake  Out  la t  to  Lock  4 

39 

B5 

Senaca  Lake  Outlet  from  Lock  4  to  Mud  Lock 

36 

Cl 

Owasco  Lake 

201 

C2 

Skaneatelea  Lake 

74 

C3 

Otis co  Lake 

42.7 

C4 

Onondaga  Reservoir 

67.7 

C5 

Onondaga  Lake 

102.3 

C6 

Owasco  Outlet  <?  B.C.  Confluence 

18.7 

C7 

Skaneateles  Creek  <?  B.C.  Confluence 

27 

C8 

Nineoila  Creek  (?  Mouth 

72.3 

D1  . 

Chlttenango  Creek  9  Mouth 

288 

D2 

Canaseraga  Creek  9  Mouth 

105 

D3 

Oneida  Creek  9  Mouth 

144 

D4 

Fish  Creek  and  Wood  Creek 

529 

D5 

Local  Inflow  to  Oneida  Lake 

269 

D6 

Local  Inflow  to  Oneida  River  above  Lock  23 

28.5 

D7 

Oneida  River  frost  Lock  23  to  Three  Rivers 

110 

El 

Canargua  Creek  9  Lock  29 

147 

E2 

Ganargua  Creek  9  Lock  27 

118 

E3 

Local  Inflow  to  B.C.  Lock  29  to  Lock  27 

51 

E4 

Local  Inflow  to  B.C.  Lock  27  to  Lock  26 

89 

E5 

Local  Inflow  to  B.C.  Lock  26  to  Lock  23 

18 

E6 

Local  Inflow  to  B.C.  Lock  23  to  Owasco  Outlet 

191 

F.7 

Local  Inflow  to  B.C.  Owasco  to  Skaneateles  Outlet 

98 

E8 

Local  Inflw  to  B.C.  Skanaateles  to  Lock  24 

98 

E9 

Local  Inflow  to  B.C.  Lock  24  to  Three  Rivera 

37 

A-7 


C-127 


•  V- 


Table  A-6 


Modelling  Parameters 


\f—-.  - 


r 


RTI0R 

Start  Q 

Losses 

Subbasin 

QRSCN* 

Ratio 

CFS 

Initial 

Constant 

in  1  hr. 

A-l  -  Canandaigua  Lake 

1  1000 

1.6 

300 

1.25 

0.03 

A-2  -  Flint  Creek 

2000 

1.6 

90 

0.50 

0.06 

A-3  -  Canandaigua  Outlet 

200 

1.6 

150 

0.60 

0.06 

B-l  -  Keuka  Lake 

800 

1.6 

100 

1.50 

0.03 

B-2  •  Seneca  Lake 

2800 

1.6 

500 

1.50 

0.03 

g*  > 

B-3  -  Cayuga  Lake 

1700 

1.6 

1000 

0.5 

0.03 

j#T 

B-4  -  Seneca  Lake  Outlet  to 

200 

1.6 

92 

0.50 

0.05 

t 

Lock  CS-4 

r  “ 

B-3  -  Seneca  Lake  Outlet  to 

200 

1.6 

92 

0.50 

0.05 

CS-4  to  CS-1 

C-l  -  Own co  Lake 

1000 

1.6 

450 

0.75 

0.05 

C-2  -  Skaneatele*  Lake 

500 

1.6 

250 

0.75 

0.05 

; 

C-3  •  Otlsco  Lake 

300 

1.6 

90 

0.75 

0.05 

,, 

C-4  •  Onondaga  Reservoir 

302 

1.6 

250 

1.5 

0.06 

L»- 

C-5  -  Onondaga  Lake 

300 

1.6 

250 

1.25 

0.06 

i- 

C-6  -  Owasco  Lake  Outlet 

200 

1.6 

90 

0.50 

0.06 

C-7  -  Skaneatele*  Creek 

200 

1.6 

90 

0.50 

0.06 

C-8  -  Nlnenlle  Creek 

300 

1.6 

250 

1.00 

0.06 

1 

D-l  •  Chlttenango  Creek 

2160 

1.6 

600 

0.25 

0.06 

D-2  -  Canateraga  Creak 

800 

1.6 

240 

0.25 

0.06 

D-3  -  Oneida  Creek 

1080 

2.00 

320 

0.25 

0.06 

D-4  -  Fi*h  Creek 

3960 

1.6 

800 

0.25 

0.06 

D-3  •  Area  Local  to  Oneida  Lake 

2000 

1.6 

540 

0.25 

0.05 

f 

D-6  -  Oneida  River  above  Lock  E-23 

210 

1.6 

70 

0.5 

0.06 

I 

D-7  -  Oneida  River  Lock  E-23  to 

800 

2.00 

250 

0.5 

0.06 

• 

Three  River* 

!  < 

E-l  -  Ganargu*  Creek  Vic.  Lock  E-29 

550 

1.6 

140 

0.5 

0.05 

E-2  -  Canargua  Creek  Lock  E-27 

470 

1.6 

120 

0.5 

0.05 

‘  ' 

E-3  •  Area  Local  to  Barge  Canal 

200 

1.6 

100 

0,5 

0.05 

Lock  E-29  to  E-27 

E-4  -  Area  Local  to  Barge  Canal 

360 

1.6 

100 

0.5 

0.06 

E-27  to  E-26 

1  , 

1-5  -  Area  Local  to  Barg*  Canal 

100 

1.6 

90 

0.5 

0.06 

E-26  to  E-28 

h, 

E-6  -  Area  Local  to  Barge  Canal 

400 

1.6 

140 

0.5 

0.06 

i.  ■' 

E-28  to  Owasco  Outlet 

i  J 

E-7  -  Area  Local  to  Barge  Canal 

400 

1.6 

120 

0.5 

0.06 

Owaaco  Outlet  to  Skan. Outlet 

E-8  «  Area  Local  to  Barge  Canal, 

400 

1.6 

120 

0.5 

0.06 

k* 

Skan.  (Xitlet  to  Lock  E-24 

E-9  -  Area  Local  to  Barg*  Canal 

ISO 

1.6 

100 

0.5 

0.06 

* 

Lit  f 

Lock  E-24  to  Three  River* 

*Flow  in  cfe  below  which  bate  flow  recession  occur*. 

**Ratlo  of  recession  flow  to  that  flow  occurring  10  tine  interval*  later. 


A-23 


C-143 


f- 


i  h  i  v*  •/.  t 


f  ■ 


1  Jo 

A 

rt  4rtL Yb lo 

or  L/Art  JVc.KXiPr’irtG 

ObInG 

art  T1 US 

OF 

PMf 

20  J 

A 

riYuaJcuGiC- 

nYuaAULlC 

h  : » A  u  X  S  i  to 

OF  5«Rl1Y  jF 

LJCK  24 

DAK 

JO  0 

A 

h  a  r  i  o  o 

OF  PAR  ROLTcU  TuRuUGR  InE  KESEavJlR 

40  0 

8 

40 

0 

0 

0 

0 

0 

0 

4 

boO 

81 

5 

oO  J 

J 

1 

D 

i 

700 

J1 

.2 

.4 

.  D 

.  0 

.8 

1.0 

b  o  0 

K 

0 

1 

0 

O 

O 

0 

1 

900 

Kl 

1 

faAnOt  CANAL  LJCK  30  AT  MA LLUJN 

CSU8  AKtA  till  7 

1000 

,4 

-1 

0 

luo 

u 

3236 

0 

0 

0 

i 

1100 

N 

372 

372 

37  2 

iTi 

374 

378 

379 

379 

38o 

392 

1200 

.4 

360 

380 

375 

3/2 

113 

23 

25 

21 

21 

22 

1JOO 

M 

22 

21 

22 

22 

2 1 

21 

22 

22 

22 

0 

1400 

1500 

K 

1 

2 

0 

0 

.0 

0 

1 

1600 

Kl 

2 

BARGE  CANAL  LUCK  29  PALMYRA  ( HUU  TlD  FLOW 

FROM  LOCK 

301 

1700 

¥ 

0 

0 

u 

.u 

1 

1800 

Y1 

0 

3 

1 

1900 

K 

0 

2 

0 

0 

0 

0 

1 

2000 

Kl 

3 

GAnAkGUA 

CREeK 

lJCaL  InFLUnS  I'D 

LOCK  29 

C  508-ARl A 

E-ll 

2100 

4 

1 

-1 

147 

U 

3236 

0 

0 

0 

1 

2200 

P 

0 

21.5 

39 

53 

el 

72 

2300 

I 

0 

0 

0 

U 

0 

0 

0.5 

0.05 

2400 

U 

21 

2500 

01 

514 

1946 

295a 

2o55 

1973 

1472 

1095 

815 

515 

389 

2600 

U1 

3ob 

250 

lao 

138 

103 

7b 

57 

42 

25 

25 

2700 

ul 

21 

2800 

X 

140 

560 

1  •  o 

2900 

K 

2 

2 

0 

0 

0 

0 

1 

3000 

Kl 

4 

CuMBlNtO 

ROUTED 

AND  LOCAL 

FlGw3 

AI 

1  L  JCK 

29 

3100 

K 

1 

0 

0 

U 

0 

0 

1 

3200 

Kl 

5 

KOUltO  RYORuGRAPn  10  LUCK 

2  7  A 1 

L  Y  J  n  S 

3300 

Y 

0 

0 

0 

0 

1 

3400 

¥  1 

0 

8 

3 

3500 

K 

0 

0 

0 

0 

O 

0 

1 

3o00 

Kl 

to 

LU«LK  oANAKAlUAL  LUCAL  INFLUX 

vici.un 

Of  LOCK 

27 

(SUB 

-AREA  E-2) 

3700 

M 

i 

-1 

1  la 

0 

323b 

0 

0 

0 

1 

3800 

P 

U 

21.5 

39 

53 

61 

72 

3900 

r 

0 

0 

0 

U 

0 

0 

0.5 

0.05 

400  0 

u 

27 

4100 

Ul 

28 

109 

293 

523 

e9b 

773 

89e 

980 

1246 

1312 

4200 

Ul 

121b 

979 

7  64 

59e 

4b5 

3o3 

283 

221 

173 

135 

4300 

Ul 

105 

82 

04 

50 

39 

35 

35 

4400 

X 

120 

470 

1.6 

4500 

K 

2 

6 

0 

0 

0 

0 

1 

4b00 

Kl 

7 

COMBINED 

AND  LUCAL  FLU*S 

AT  LOCK  2  1 

4700 

K 

0 

3 

0 

U 

0 

0 

1 

4800 

Kl 

8 

LOCAL  FL3»  l-3 

(AREA  LOCaL  TU  BARGE  CANAL  t-29 

TO 

E-27  ) 

4900 

M 

1 

-1 

51 

U 

323b 

0 

0 

0 

1 

5000 

P 

0 

21.5 

39 

53 

el 

72 

5100 

r 

0 

0 

0 

0 

0 

0 

0.5 

0.05 

5200 

u 

10 

5300 

Ul 

2081 

1  D  38 

8  44 

383 

174 

79 

36 

30 

25 

16 

5400 

X 

lUO 

200 

1.6 

5500 

K 

1 

6 

0 

0 

0 

0 

1 

5600 

Kl 

9 

RoUTtO  1  L 0 <i  t-3 

TJ  l¥0N6 

liiuUt 

6) 

5700 

i 

U 

0 

U 

\J 

1 

5800 

n 

0 

5 

2 

5900 

K 

2 

6 

0 

0 

0 

0 

1 

6000 

Kl 

10 

Co.-lbl  4c 

FLUnS 

rtl  nOUt  0 

6100 

N 

0 

4 

U 

O 

0 

0 

1 

a 

1  ' 

- 

McFarland ■ 

JOHNSON  ENGINEERS,  INC. 

9 

'■  »*  '  '>  1  «.7»  - 


t 


t 

c 

r 

( 

< 

< 

< 

< 

( 

i 

( 

i 

( 

( 

c 

t 

c 

< 

4 

%» 

A 


o20  0 

M 

11 

C A , v m iJ A 1  u J h  LArvti  1  *  r  L  j  w 

c  SUB  A (26ft  A') 

0303 

M 

1 

-i 

l  a  4 

0 

3  *3b 

0 

0 

0 

1 

o4  0  3 

P 

0 

21.5 

34 

53 

ol 

n 

o50  0 

r 

0 

0 

0 

0 

0 

0 

1.25 

0. 03 

6o03 

0 

0 

0703 

Ul 

855o 

3183 

3*ou 

150/ 

o4l 

31o 

145 

30 

bBOO 

X 

300 

1000 

1.0 

o900 

ft 

1 

4 

0 

0 

0 

0 

1 

7000 

ft 1 

12 

CAftAft 041GUA  L  Aft  E.  JUl  KUJ<*  Obi.VG 

MUIHF1ED 

PULS 

'ic.lrijO 

7103 

If 

0 

0 

0 

1 

1 

72U0 

n 

1 

0 

0 

0 

0 

0 

51000 

7300 

V2 

10700 

21300 

3190u 

42500 

53100 

63700 

74300 

8  49o0 

95500 

106100 

7400 

Y2212500 

319000 

7500 

13 

50 

50 

50 

"50 

280 

bOO 

1000 

15o0 

2250 

3000 

7b00 

13 

b  3000 

2003oo 

7703 

ft 

1 

5 

0 

0 

«  0  • 

0 

1 

7aQ0 

K 1 

13 

KuOltfO 

jo  rpLu-i 

U  K.1..1 

ChEEft  rtOOTH 

7900 

1 

0 

0 

0 

0 

1 

9  000 

n 

0 

12 

5 

9100 

K 

0 

5 

0 

0 

0 

0 

1 

9203 

ftl 

14 

F  L I  ft  T  CHEEK  I  ft  F  o  J  W  A-2 

9303 

M 

1 

-1 

102 

0 

323b 

0 

0 

0 

1 

9400 

p 

0 

21.5 

39 

53 

ol 

72 

8500 

i 

0 

0 

0 

0 

0 

0 

0.5 

0.06 

8600 

u 

2(3 

9  700 

01 

93 

534 

903 

1  2bb 

1367 

116b 

9dd 

801 

Ob. 

549 

BaOO 

01 

455 

ill 

311 

234 

213 

17a 

147 

104 

101 

84 

8900 

01 

b9 

57 

47 

39 

33 

32 

9000 

X 

90 

2000 

1.0 

9100 

A 

2 

5 

0 

0 

0 

0 

1 

9200 

K1 

15 

CuMoINE 

ROOTfcU 

CANAftOAlGOA  QUlFLOftS  AOU 

FLi'ir 

C«  INFLOWS 

9300 

ft 

1 

5b 

0 

0 

0 

0 

1 

9400 

A 1 

lb 

Kuurt.0 

lu  UUCft 

2/ 

9503 

1 

0 

0 

0 

0 

1 

9600 

11 

0 

i 

3 

9700 

K 

0 

56 

0 

0 

0 

0 

1 

9800 

K 1 

17 

uurotr 

LOCaL  i1’  b  J  4  A  •  i 

9900 

M 

1 

-l 

155 

0 

3236 

0 

0 

0 

1 

10000 

P 

0 

21.5 

39 

53 

ol 

72 

10100 

r 

0 

0 

0 

0 

0 

0 

O.b 

O 

c. 

o 

10200 

u 

22 

10300 

ul 

91 

338 

405 

1 34  d 

171a 

2408 

2oUl 

1921 

1413 

1038 

10400 

Ul 

7a3 

562 

412 

303 

223 

164 

120 

90 

65 

48 

10500 

01 

35 

34 

10600 

X 

150 

200 

l.b 

10700 

k 

2 

56 

0 

0 

0 

0 

1 

lQaOO 

XI 

lb 

CUMbiftE 

LUCAo  FLU*  A-3 

*Ilh  FlO* 

A f  LOCK 

27 

10900 

A 

1 

o 

0 

0 

0 

0 

1 

11000 

K1 

19 

KUO  IK  oorutl  TU 

CANAo 

11100 

2 

0 

0 

0 

0 

1 

11200 

n 

0 

1 

11300 

K 

2 

0 

0 

0 

0 

1 

11400 

K1 

20 

cu.AbiNt; 

FLO*  at 

bCUUl'utl’  f-LJa  + 

E-l,  E-2 

,  t-3J 

11500 

X 

1 

8 

0 

0 

0 

0 

1 

1 1 603 

A1 

21 

KuUIE  FoOftS  A  1 

OJCft  27 

ru  NODE  8 

11700 

1 

0 

0 

0 

0 

1 

11800 

n 

0 

a 

3 

11903 

A 

0 

7 

0 

0 

0 

0 

1 

1 2003 

M 

22 

LOCAL  IiFLUa  uuCft  */  I'J 

LuCft  2o 

(t4j 

12100 

M 

1 

-1 

0* 

0 

3236 

0 

0 

0 

1 

12203 

P 

0 

21.5 

53 

Ol 

72 

gjr*3 

McFarland  •  Johnson  engineers,  inc. 


12300 

1 

0 

0 

u 

0 

U 

0 

u.5 

o.Oo 

12400 

U 

23 

12500 

Ul 

o97 

1  o7d 

1441 

1144 

60o 

/21 

572 

43  4 

3ol 

2b7 

1 2oU  J 

U1 

227 

1  a  1 

143 

114 

90 

U 

57 

45 

30 

29 

12700 

01 

23 

23 

23 

1200  0 

A 

luO 

3oU 

1.0 

12900 

K 

1 

a 

0 

0 

0 

0 

1 

13000 

N 1 

23 

KUUlE 

FLumO  AT 

LOCK  20 

10  MULE 

6 

13100 

If 

O 

0 

u 

0 

1 

13200 

n 

0 

2 

13300 

K 

2 

6 

0 

0 

0 

0 

1 

13400 

K 1 

24 

curtbiNc;  routed 

hnU  LuChl,  FLlmS 

AT 

m  JDc. 

6 

13500 

X 

1 

10 

0 

•  0 

0 

0 

1 

13000 

K 1 

25 

RUUl'c. 

FuUao  AT 

iIOol  a 

TO  NODE 

10 

13700 

X 

0 

0 

0 

0 

0  i 

13000 

XI 

0 

5 

2 

13900 

X 

0 

9 

0 

0 

0 

0 

1 

14000 

XI 

2t> 

LOCAL 

FLuA  UETmEEN  LOCn  ao  AND 

LOCN  25 

CE-3) 

14100 

M 

1 

-1 

1 6 

0 

3230 

0 

0 

0 

1 

14200 

P 

0 

21.5 

39 

53 

61 

72 

14300 

r 

0 

0 

0 

0 

0 

0 

0.5 

O.Oo 

14400 

u 

21 

14500 

Ul 

171 

304 

313 

24o 

193 

152 

119 

93 

73 

56 

1 4 1>  0  0 

Ul 

43 

35 

26 

22 

17 

13 

11 

8 

0 

5 

14700 

Ul 

4 

14600 

X 

90 

90 

1.0 

14900 

X 

1 

10 

0 

U 

0 

0 

1 

15000 

XI 

2  7 

ROUl’c. 

litFLOft  l* 

3  TO  nOul  10 

15100 

X 

0 

0 

0 

0 

1 

15200 

XI 

0 

2 

1S3O0 

K 

2 

10 

0 

0 

0 

0 

1 

15400 

M 

26 

CLMblNt  ROUreu 

FLU*  Allrt  FLOW 

AT 

NODE 

10 

15500 

X 

1 

15 

0 

0 

0 

0 

1 

15600 

K1 

29 

route 

FLOa5  AT 

NUDE  10 

10  NOUE 

15 

15700 

X 

0 

0 

0 

0 

1 

15600 

XI 

0 

5 

2 

15900 

K 

0 

11 

0 

0 

0 

0 

1 

16000 

K 1 

30 

local 

IN  FLO*  b- 

'1  INTO 

KEUKA  LAi\E 

16100 

H 

1 

-1 

163 

0 

323b 

0 

0 

0 

1 

16200 

P 

0 

21.5 

39 

53 

Ol 

72 

16300 

r 

0 

0 

0 

0 

0 

0 

1.50 

0.03 

1 040  0 

u 

6 

1  o500 

Ul 

14316 

3342 

12/3 

46  4 

163 

0 

1  o60  0 

X 

100 

600 

1.6 

16700 

X 

1 

11 

0 

0 

0 

0 

1 

16600 

K  1 

31 

KEUKA 

LAKE  UUfFuU*  »/ 

MODIFIED 

PUL6 

16900 

X 

0 

0 

0 

1 

1 

17000 

XI 

1 

0 

0 

0 

0 

0 

147000 

1 7100 

1(2107000 

129500 

1 4 1 OUO 

153500 

172000 

176000 

191000 

204000 

217000 

326550 

17200 

Xi 

120 

320 

445 

540 

575 

o70 

890 

1130 

1470 

120000 

17300 

K 

1 

12 

0 

0 

0 

0 

1 

17400 

XI 

32 

kuute 

XEUXA  LAKE  OUTFoJaS  10  12 

17500 

X 

0 

0 

0 

0 

1 

17600 

XI 

0 

6 

2 

17700 

X 

0 

12 

0 

0 

0 

0 

1 

17600 

K1 

33 

SEnECa 

1  LAKE  InFLOaS  a- 

2 

17900 

M 

1 

-1 

324 

0 

3236 

0 

0 

0 

1 

loOOO 

P 

0 

21.5 

39 

53 

ol 

72 

1610  0 

r 

0 

0 

0 

0 

0 

0 

0.5 

0.03 

16200 

u 

It 

16300 

ul 

2o  993 

10641 

6699 

4332 

2/20 

1  /Ob 

1072 

c 

J  422 

206 

McFarland  ■  johnson  engineers,  inc.  Rpf 


Ib400 

Jl 

lo7 

7u 

IdsOO 

X 

500 

2oOo 

1.6 

lboOO 

X 

2 

12 

0  0 

0 

0 

1 

1  970  J 

M 

34 

CuMbl.'ic  ljCAL  fuJ* 

Aho  fiOUrtD  XtUXA  LAx£ 

JJiLbf  fbj*S 

19900 

X 

1 

u 

0  0 

0 

V 

1 

1990  3 

K 1 

33 

SL.«  tCn 

0  A  mc  0  J  X  i  L  J  a  6  - 

MJUiF  J.c.0  P0L5  *l£.  1  h  JL> 

19003 

1 

0 

0 

0  1 

1 

19100 

<1 

1 

534000 

1  9203 

12372000 

4 1 40o0 

43o000  SOOOOO 

543000 

586000 

6  3  OOOo 

65000O 

6740UU 

72u0o0 

19300 

12900000  1200000 

19403 

13 

700 

700 

700  / O0 

700 

700 

700 

1000 

3000 

3000 

19503 

13 

150O0 

7  /OOO 

19600 

X 

1 

13 

0  .  0 

0 

0 

1 

19700 

K1 

3o 

SCnilCA 

cAXc,  UOif'uJrtS  rtJdlc.1)  TO 

13 

19000 

1 

0 

0 

0  0 

1 

19900 

11 

0 

2 

0 

20000 

K 

0 

13 

0  0 

0 

0 

1 

20103 

XI 

37 

LOCAL, 

IwFLJ*  o-4 

20200 

,4 

1 

“1 

39  0 

32  3o 

0 

0 

0 

1 

20300 

P 

0 

21.5 

39  53 

bl 

72 

20400 

1 

0 

0 

0  0 

0 

0 

0.5 

0.05 

20500 

u 

15 

20600 

U1 

539 

1094 

796  349 

378 

260 

179 

123 

95 

59 

20700 

01 

40 

2d 

19  11 

11 

20900 

A 

92 

200 

1 . 0 

20903 

K 

2 

13 

0  0 

0 

0 

1 

21003 

XI 

3a 

Cu.MoiN 

c.  HJofcO  aC.JCCA 

OAF  L  OLIFLO*  A 5  0 

LOCAL  i 

rLO*  b-4 

21103 

X 

1 

1  4 

0  0 

0 

0 

1 

21200 

M 

39 

KuUTt 

rl  i  OxOCirtAPri  XL)  14 

(CAlULA 

LAXt  INFLOW) 

21303 

1 

0 

0 

0  0 

1 

21400 

11 

0 

0 

2 

21500 

K 

0 

14 

0  0 

0 

0 

1 

21o00 

M 

40 

LOCAL 

IrtfLO*  o-3 

21730 

M 

1 

-1 

3to  0 

323o 

0 

0 

0 

1 

2 1  bO  0 

P 

0 

21.5 

39  53 

to  1 

72 

21903 

r 

0 

0 

0  0 

0 

0 

0,5 

0.05 

22000 

u 

12 

22100 

01 

895 

1094 

o92  437 

27/ 

175 

110 

70 

44 

29 

22200 

01 

14 

10 

22300 

X 

92 

200 

1 .  to 

22400 

K 

2 

14 

0  0 

0 

0 

i 

22500 

M 

41 

CUttbihE  fr’LJrt  *  X  I  u 

KUUXfcO  FLO* 

22o0  J 

X 

0 

14 

0  0 

0 

0 

1 

22703 

XI 

42 

CA1UGA 

L  A  X  c.  1 0  F  L  J  n  0-3 

22003 

M 

1 

-1 

7  92  0 

323b 

0 

0 

0 

1 

22900 

P 

0 

21.5 

39  53 

tol 

72 

23000 

r 

0 

0 

0  0 

0 

0 

0.5 

0.03 

23100 

0 

15 

23200 

Ul 

24903 

15540 

13520  9524 

6529 

447o 

3069 

2104 

1443 

989 

23300 

Ul 

to  7  8 

4to5 

319  219 

dl 

23400 

X 

1000 

1700 

1 .  o 

23500 

X 

2 

14 

o  0 

0 

0 

1 

23o03 

XI 

43 

CLrtelxt  LOCAL  XNFLL*  b 

-3  ANL  KJUXc.0  FLO* 

23700 

X 

1 

14 

0  0 

0 

0 

1 

23900 

XI 

44 

CA10GA 

LAXt  UUXrLLw  - 

AOOlFltO 

PULS 

23900 

1 

0 

0 

0  1 

1 

24000 

11 

1 

0 

0  0 

0 

0 

490000 

24100 

1237500O  417000 

4  o  0  0  0  0  503000 

5  LbOOu 

599500 

634000 

ooOOOO 

727000 

654500 

2420  0 

X29o20uu 

24  300 

1  3 

1700 

1  70u 

1700  l7du 

3400 

3400 

3400 

9/uO 

9  7o0 

3851J 

24400 

1  J1035O0 

a 

McFarland  ■  Johnson  engineers,  inc. 


24500 

s 

1 

X  o 

0 

0 

0 

0 

1 

2460  J 

SI 

t6 

KUu  ic 

«J A Y J tJi A  bA\c.  UUif*LUftS  i'u 

;<uoe.  16 

24703 

1 

0 

0 

0 

0 

1 

2480  3 

11 

0 

J 

i 

24903 

K 

2 

0 

0 

0 

0 

1 

26003 

si 

9b 

COrtDi  it  H  JU  f  C.J 

FLO a  Allri 

r  uUa 

AT  riOut. 

15 

26103 

K 

1 

18 

0 

0 

0 

0 

1 

25200 

S 1 

47 

KUU  1  6 

1 LU a  6  1 J 

<jLe.  lb 

25303 

i 

0 

0 

0 

0 

1 

25400 

n 

0 

8 

3 

26500 

K 

0 

lo 

0 

0 

0 

0 

1 

25b03 

M 

48 

LOCAL 

FlUa  e>o 

25700 

4 

1 

-1 

191 

*  0 

3236 

0 

0 

0 

1 

25800 

p 

0 

21.5 

39 

53 

6  1 

72 

25903 

r 

0 

O 

U 

0 

.  0 

0 

0.5 

0.0b 

26003 

u 

16 

26103 

01 

3851 

5102 

Jl  30 

2409 

1710 

11  75 

808 

565 

ibl 

262 

26200 

Ul 

180 

123 

85 

7  5 

70 

27 

26  300 

X 

140 

400 

1.6 

26400 

K 

1 

la 

0 

0 

0 

0 

1 

2o503 

K 1 

49 

KUU  I  c 

ljcau  floa  l-6  ro 

NOOe.  18 

26603 

i 

0 

0 

0 

0 

1 

26703 

11 

0 

2 

26800 

K 

2 

lb 

0 

0 

0 

0 

1 

26900 

M 

50 

CUhblNE  RJUTtU 

F uO*  W/  FuU»  AI 

uOOe.  18 

27000 

K 

0 

17 

0 

0 

0 

0 

1 

27100 

K 1 

51 

rie.Au  O^ASC'J  InFLUa  C“1 

27203 

M 

1 

-1 

201 

0 

323b 

0 

0 

0 

1 

2  7303 

P 

0 

21.5 

39 

53 

ol 

72 

27400 

r 

0 

0 

0 

0 

0 

0 

0,76 

.05 

27503 

u 

10 

27oQ  J 

Ul 

b633 

5B7o 

42bO 

2273 

1 2o0 

b33 

334 

17b 

93 

30 

27700 

X 

450 

1000 

1.6 

27600 

K 

1 

17 

0 

0 

0 

0 

1 

27900 

K1 

52 

OkASCO 

1  LAKE  InFLJaS  -  MOLltltl) 

PULS  ME1HU0 

28000 

1 

0 

0 

0 

1 

1 

28103 

11 

1 

0 

0 

0 

0 

0 

92000 

28200 

12 

obUOO 

73200 

79900 

86500 

93200 

99800 

lUobOO 

11  3200 

119600 

12o50U 

28303 

12152900  205700 

28403 

13 

600 

600 

600 

11U0 

1700 

2300 

28b0 

3400 

3400 

3400 

28500 

13 

24000 

69100 

28600 

K 

1 

18 

0 

0 

0 

0 

1 

28700 

M 

53 

ROUTE 

UaASCO  LASt  OUTLET 

FLUaS 

28803 

1 

0 

0 

0 

0 

1 

28903 

11 

0 

7 

3 

29000 

S 

2 

18 

0 

0 

0 

0 

1 

29100 

SI 

54 

COmslNt  FLUaS  Allri  FLUaS 

hi  000E  18 

29200 

K 

0 

18 

0 

0 

0 

0 

1 

29300 

SI 

55 

RtAD  L JCAL  FLOW 

O 

1 

a 

29400 

M 

1 

-1 

19 

0 

3236 

0 

0 

0 

1 

29500 

P 

0 

21.5 

39 

53 

61 

72 

29600 

r 

0 

0 

0 

0 

0 

0 

0.5 

0 .06 

29700 

u 

lb 

29800 

Ul 

157 

368 

352 

2od 

205 

1  bo 

119 

91 

70 

53 

29900 

Ul 

40 

2o 

23 

lb 

14 

10 

8 

6 

30003 

X 

90 

2oO 

1 . 0 

30100 

s 

2 

lb 

0 

0 

0 

0 

1 

30200 

Sl 

56 

CLhtslN 

i  LJCAU  FLOa  C”6  *ilti  FLja  AT  NODE  18 

30303 

K 

1 

21 

\) 

0 

0 

0 

1 

30400 

M 

57 

K  U  U  1 1 

FLua  AT  lo  TO  N Juc 

21 

30603 

1 

0 

0 

0 

0 

1 

a 

McFarland  ■  Johnson  engineers,  inc. 


\ 


Lit 


JOooO 

n 

0 

7 

J 

3070  j 

K 

0 

19 

0 

0 

0 

0 

1 

3  0600 

It 1 

58 

LoC  A  L 

l.nFLJ*  t- 

•7 

30900 

M 

1 

-1 

98 

0 

323b 

0 

O 

0 

3100  J 

P 

0 

21.5 

39 

5  3 

61 

72 

31100 

r 

O 

0 

0 

0 

O 

0 

0.5 

0.06 

31200 

0 

11 

31300 

01 

2  7o9 

3136 

lo  70 

H15 

bb4 

39b 

23o 

141 

31400 

Ul 

19 

31500 

X 

12o 

400 

i.b 

31600 

K 

1 

2l 

0 

0 

0 

0 

1 

31700 

K1 

59 

Kourt 

LOCAL  FlOh 

ro  NGUc.  il 

3ldo0 

i 

0 

0 

0 

0 

1 

31900 

hi 

0 

6 

2 

* 

32000 

K 

2 

21 

0 

0 

0 

0 

1 

32100 

K1 

O0 

CGMdlrtC.  POUTED 

FuJ*  rtll’H  FLO* 

AT  21 

32200 

K 

O 

20 

0 

0 

0 

0 

1 

32300 

Kl 

b  1 

SKAnEATELES  LAKE 

I.dFlO* 

5 

32400 

M 

1 

-1 

74 

0 

323b 

0 

0 

0 

32500 

P 

0 

21.5 

39 

53 

b  1 

72 

32o00 

r 

0 

0 

0 

0 

0 

0 

0.75 

0.05 

32700 

u 

5 

32300 

01 

6839 

791 

232 

56 

10 

32900 

X 

250 

500 

1 .  o 

33000 

K 

1 

20 

0 

O 

0 

0 

1 

33100 

K 1 

o2 

SAAl.EATELt.3  LAKE 

Gulf LG*6 

33200 

i 

0 

0 

0 

1 

1 

33300 

a 

1 

0 

0 

0 

0 

0 

0 

33400 

i  2 

0 

17323 

3475o 

52184 

104366 

20873d 

243492 

33500 

i  3 

0 

353 

747 

1506 

b4o3 

13313 

17359 

33000 

K 

1 

21 

0 

0 

0 

0 

1 

33700 

Kl 

o3 

kGOlE 

SkAoEAIEL 

z. 

6  LiAKc. 

GO  f  F  Lu  *S  I'O  NOut  21 

33300 

i 

0 

0 

0 

0 

1 

33900 

n 

0 

o 

2 

34000 

K 

2 

21 

0 

U 

0 

0 

1 

34100 

Kl 

o4 

COMbl iic.  KJUTEu 

LAag  OUIlLU*  *XTrl  fuG* 

AT  NuDE  21 

34200 

K 

0 

21 

0 

0 

0 

0 

1 

34300 

Kl 

o5 

LOCAL 

FLO*  C-7 

34400 

M 

1 

-1 

27 

0 

3236 

0 

O 

O 

34500 

P 

0 

21.5 

39 

53 

ol 

72 

34600 

r 

u 

0 

0 

0 

0 

0 

0.5 

0 .0b 

34700 

u 

11 

34800 

Ul 

49b 

946 

581 

351 

212 

127 

77 

46 

34900 

01 

7 

35000 

X 

90 

200 

1.6 

35100 

K 

2 

21 

0 

0 

0 

0 

1 

35200 

Kl 

b  6 

COMojNt  LOCAL  FbU*  C-7 

*11H  FLuaS  A T  ' 

iGDE  21 

35300 

K 

1 

22 

0 

O 

0 

0 

1 

35400 

Kl 

b7 

kGU 1  In 

G  10  mJOE 

22 

35500 

i 

0 

0 

0 

0 

1 

35500 

n 

0 

4 

1 

35700 

K 

0 

22 

0 

0 

0 

0 

1 

35800 

Kl 

b8 

LOCAL 

FLO*  E-8 

35yo0 

rt 

1 

-1 

96 

0 

323b 

0 

0 

0 

3o000 

p 

0 

21.5 

34 

53 

ol 

72 

3610  J 

r 

0 

0 

0 

0 

0 

0 

0.5 

O.Oo 

36200 

0 

7 

3o300 

01 

486  / 

j059 

1402 

642 

259 

135 

42 

3o40  0 

X 

uv 

4o0 

1.6 

3q500 

K 

2 

22 

0 

0 

0 

0 

1 

3ob0o 

Kl 

o9 

Curtis  l.» 

E  KUHtU 

FLu*  AkO 

LOCAL 

FLU*  A 1 

NULc.  22 

S 

McFarland  •  Johnson  engineers,  inc. 


r  - 


ib70  J 
3680  J 
3o90  J 
3/000 
37100 
37200 
37300 
37400 
37500 
3/bOO 
37700 
378O0 


OAbi/ul.-bVluLt  t'Job  -  JJimltD  POLl>  It  fnOD 


0 

0 

1  3o50 

902  y 


21320 

12*J7 


3-4100 
2j2  /4 


O24O0 

55bbO 


7o  3/5 
60859 


107500 

1U9900 


McFarland  •  Johnson  engineers,  inc. 


1! 


PKn.Vi.fc.*  Of  Sfc.UUfc.hCE  OF  STkEAM  Nc.T«JRk  CALCULATIONS 
RUNDfc  fc  HYOROGPAPh  AT  1 

route  h  i urqgraph  ro  2 

RUNufF  nYDnOGK Apn  Ai  2 

COMBINE  2  HYUKOGR APhS  AT  2 

ROUTE  hYURUGRAPH  TO  o 

RUNOFF  HYOROGRAPH  AT  b 

COMBINE  2  HYOROGRAPHS  AT  b 

RUNOFF  HYUROGRAPH  Ai  3 

ROUTE  HYOROGRAPH  10  b 

COMBINE  2  HYDROGRAPHS  AT  6 

.  RUNOfr  hYDHOGRAPH  AT  4 

ROUTE  HYUROGRAPH  TO  4 

ROUTE  hYURUGRAPH  fO  S 

RUNOFF 'HYOROGRAPH  AT  5 

COMbittE  2  HYUROGKAPhS  AT  5 

ROUTE  HYUROGRAPH  TO  Sb 

RUi.Ofcf  HYOROGRAPH  AT  5b 

COMBINE  2  HYUHOGRAPHS  AT  Sb 

ROUTE  HYDROGRAPH  10  b 

COMBINE  2  HYOROGRAPHS  AT  6 

ROUTE  HYOROGRAPH  TO  8 

RUhufF  HYDROGRAPH  AT  7 

kOUXE  hYURUGRAPH  TO  8 

COMBINE  2  HYUROGRAPHS  AT  8 

ROUTE  HYUROGRAPri  TO  10 

RUNuFfc'  HYURUGRAPH  AT  9 

ROUTE  HYDROGRAbri  TO  10 

CuMbI»E  2  HYDROGRAPHS  AT  10 

ROUTE  HYUROGRAPH  TO  IS 

RUnOPP  HYDROGRAPH  AT  11 

ROUIE  HYDROGRAPH  TO  11 

ROUTE  hYDROGkAPH  TO  12 

RUNOfcP  HYOROGRAPH  AT  12 

COMblhE  2  HYUROGRAPHS  AT  12 

ROUTE  HYUROGRAPH  TO  12 

ROUIE  HYUROGRAPH  TO  13 

RUNOFF  HYUROGRAPH  AT  13 

COMBINE  2  HYOROGRAPHS  AT  13 

ROUTE  HYDROGRAPH  TO  14 

RUNOPfc  HYOROGRAPH  AT  14 

Combine  2  HYDKOGRAPHS  AI  14 

RUNOFF  HYOROGRAPH  AT  14 

COMBINE  2  HYOROGRAPHS  AT  14 

ROUTE  HYOROGRAPH  TO  14 

ROUTE  HYOROGRAPH  TO  lb 

COMBINE  2  HYOROGRAPHS  AT  IS 

ROUTE  HYOROGRAPH  TO  18 

RUNOfcF  HYOROGRAPH  AT  lb 

ROUTE  HYUROGRAPH  TO  18 

COMBINE  2  HYOROGRAPHS  AT  18 

RUNOFt  HYOROGRAPH  AI  17 

ROUTE  HYOROGRAPH  TO  )7 

ROUTE  HYOROGRAPH  TO  18 

COMBINE  2  HYOROGRAPHS  AT  lb 

RUNOfcF  HYUROGRAPH  AT  18 

COMblNE  2  HYOR JGRAPHS  AT  18 

ROUTE  HYUROGRAPH  TO  21 

R U n U fc  fc  HYOkOGRAPH  AT  19 

ROuTe  nYUROGRAPH  to  2BT^2 

McFARLANO -JOHNSON  ENGINEERS,  INC.  OBPS 


■  . . 

i 


CJMel.'lt  2  HYDtOURAPhS  AX  21 

RJi.UFr'  riYORUGRAPn  AX  20 

Houifc.  hxorjorarh  to  20 

ROUlt  HYuROGRAPH  TO  21 

CuM&lwfc  c  HYOk jGAAPHS  AT  21 

KU.UjIF  rtTOROisRAPH  AT  21 

C 3Kt>lfrE  2  rtYoRDGKAPHS  A1  21 

RjUTt)  HYOROGKAPh  Tu  22 

KUiiUFf  MYOROGRAPri  AT  22 

COMolNE  2  HYOROGRAPHS  AT  22 

RUUTt  HYOROGR«Pri  TO  22 

£rvi)  OF  NETWORK 


♦  TO**************************** 

FL003  HYOKOGrAPN  PACKAGE  CrftC-1) 

DAM  SAFETY  VERSION  JOLY  l  9 7 d 

LAST  MODIFICATION  2o  Ft' 6  H 

♦***♦**♦**♦♦**♦**»*♦*♦♦*♦**♦**** 

TIME  OF  tAcCUTIUN  27-AOG-uo  0«:13:S6 


ANALYSIS  OF  DAM  OvERTIPPING  USING  RATIOS  OF  PMF 
HYDROLOGIC-HYDRAULIC  ANALYSIS  OF  SAFETY  OF  LOCK  24  DAM 


RAIIb 

S  OF 

PMF  HOOTED 

THKOUGH 

TdE  RESERVOIR 

< 

JOS  SPECIFICATION 

NO 

NrIK 

NMIN 

ILAY 

IrtR 

IMIN 

meIRC 

IP  LI 

I  PR  I 

NSTAN 

40 

6 

0 

’  0 

d 

0 

0 

0 

4 

0 

, 

juPtk 

N«T 

LROPT 

TRACE 

6 

0 

0 

0 

MULTI-PLAN  ANALYSES  TO  Sc.  PERFORMED 
NPLANs  1  NRT10=  b  LRT1J=  I 
RTIJS=  0.20  0.40  O.SO  0.60  O.RO  1.00 


**********  **********  ****♦♦**♦♦  ♦♦♦***♦*♦*  ********** 

SUd-AREA  RUNOFF  COMPUTATION 

1  SAKGc.  CAwAb  LOCK  30  AT  MACEOJN  (SUB  AREA  All 

IS1A0  1C0MP  IECON  I  TAPE  JPbT  JPRT  INAME  ISTAGE  IAUTO 
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W  1 


■  •  ’jw'  1  r-»- 


1/  J^i'Lci  LUCAO  r  Low  A-3 


1 6  r  a  j 

3o 

ICLnP 

0 

IcCOr.  IIAPl 

0  0 

JPlT 

0 

JPkT  1. 

0 

•  APE  1 S  T  A  G  E 

1  0 

lUhv. 

-1 

1  Ar  C.A 
133.00 

Snap 

0.00 

hKDROGkAPB  Data 
TRoLA  TRSPC 

3236.00  0.00 

RATIO 

0.0O0 

TbNO* 

0 

1SA.-IE 

1 

LOCAL 

0 

SPt  6 

0  •  G  0 

PAS 

21.50 

6b 

39.00 

PkEClP  DAI A 

K 1  2  K2* 

53.00  ol.OO 

RAO 

72.00 

k72 

O.oo 

R9o 

0.00 

iksp:  computed  bi  ihc.  program  15  u.926. 

LOSS  DA  I A  *  1 

LrUPT  STRKR  DLTRk  k  flUL  ERAlri  S1RKS  kTIOK  STRIL  CNSTL  ALSMX  KTIMP 

0  u.oo  0.00  1.00  0.00  0.00  i.oo  o.oo  0.O0  0.00  0.00 

RECr.SSiUN  DATA 

STrI\J  =  ISO. 00  UkCSh=  200.00  KT1DR=  1.60 
0  END-JP-PERIOD  FLO* 


MG.Oa  rik.MN  PtklUO 

kAl« 

EXCS 

LOSS 

COMP  Q 

MJ.DA  rik.MN  PERIOD 

RAIN 

EXCS 

LOSS 

comp  a 

SUM 

14.37 

11.76 

2.S9 

199eb6. 

C  365. JC 

299. H 

6b .  )  ( 

5eS3.91) 

♦♦**♦***♦♦ 


********** 


**♦***♦*♦♦ 


r«******** 


COMoXNt  HYDKUSK APHS 

18  COMBINE  LOCAL  FLO*  A-3  rfllti  FLU*  AT  LOCK  27 

ISIAQ  iCu«P  XECOo  1TAPE  JPLT  JPkT  INAME  1STAGE  1A0T0 

So  20000100 


**********  ♦♦*****♦*♦  **********  **********  ********** 

hyokjgkaph  kOuriNG 


iy  kUUTE  Joi'LET  10  CANAL 


XjTAO 

icupiP 

XECUn 

i  1  APE 

JPLT 

JPKT 

INAME 

ISTAGE 

X  AUTO 

6 

1 

0 

0 

0 

0 

1 

0 

0 

ROOTING  DATA 

JLOSS 

CL  OSS 

AVG 

Ires 

ISAME 

1  OP  T 

IPMP 

LSTK 

0.0 

0.000 

0.00 

0 

1 

0 

0 

0 

OSIPS 

os  ill 

LAG 

AMSKK 

X 

l'SK 

sroKA 

1  SPRAT 

0 

l 

0 

0.000 

0.000 

0.000 

0. 

0 

**********  **********  **********  ***♦*♦♦*»*  ********** 


CO.MoIwE  nlDKOGRAPriS 


2 U  COMBINE  FbU*  A 1  btUUTLET  FLO*  +  E-l,  t -i,  l-3) 


ISThJ 

ICO.MP 

XECON 

IXAPt 

JPLT 

JPRX 

INAME 

1STAGE 

IAUTO 

0 

2 

0 

0 

0 

0 

1 

0 

0 

♦  ♦***»»Cf*  **********  **********  **********  ********4  * 


R1DR0GRAPH  ROUTING 
21  ROUTE  fVJ*S  AT  LOCK  27  TO  NODE  8 


1S1AJ 

ICUhP 

' XECON 

ITAPE 

JPLT 

JPRT 

INAHE 

IS1AGE 

IAUTO 

8 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

GLOSS 

CLOSS 

A  VG 

IRES 

ISAME 

iopr 

IPMP 

LSTR 

0.0 

O.OOU 

0.00 

0 

1 

0 

0 

0 

NSXPS 

NSTDL 

LAG 

AMSKK 

X 

TSK 

STORA 

XSPRAT 

0 

8 

3 

0.000 

O.OOu 

0.000 

0. 

0 

♦*♦♦**♦**♦  **********  **********  **********  ********** 

SUB-AREA  RUNOFF  COMPUTATION 

22  LOCAL  INFLU*  LOCK  21  TO  LOCK  26  (El) 

IsTrtG  1COMP  XECUN  ITAPE  JPLT  JPRX  1NAME  X  STAGE  IAUTO 
700UU0100 


IH70G 

1 

XOttG 

-1 

TAREA 

89.00 

nl UkOGRAPH  DATA 
SNAP  IKSOA  TRSPC 
0.00  3236.00  0.00 

RATIO 

0.000 

ISNOW 

0 

ISAME 

1 

LOCAL 

0 

SPFE 

PfiS 

PSCCIP  DATA 

R6  R12  K24 

R48 

R72 

R96 

0.00  21.50  39.00  53.00  61.00  72.00  0.00  O.oO 

IRSPC  COMPJlc.0  61  THE  PhOGHAM  IS  0.928 

LOSS  DATA 

LROP1  STRKR  OlTKR  KT10L  ERAIN  SIrKS  RTIOK  STRTL  CNSTL  ALSMX  RTIMP 

0  0.00  0.00  1.00  0.00  0.00  1.00  0.50  0.06  0.00  0.00 

RECESSION  OAl’A 

STRTO=  100.00  ORCSN=  360.00  RTIOR=  1.60 
0  END” JF-PER 100  FLO* 


MO. OA  HR, MU  PERIOD 

RAIN 

EXCS 

LOSS 

COMP  0 

MO. DA  HR.MN  PERIOD 

RAIN 

EXCS 

LOSS 

COMP  Q 

SUM 

14.37 

11.61 

2.56 

116859. 

1  365. )(  300. )(  65. )(  3309.08) 


********** 


**♦****♦»♦ 


♦  ♦♦**♦***♦* 
McFARUMO-  JOHNSON  ENGINEERS,  INC. 


m 


********* 


********** 


*  '-****, '***•'  'i 1  'j*1  ->  - 


MYDKJGKaPri  KOull^J 
23  RJUit.  Focus  AT  ouCn  26  IQ  nODc  s 


IS!  A'J 

1COMP 

1ECON 

XiApt 

JPLT 

JPRT 

INANE 

1ST  AGE 

I  AUTO 

8 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

GLOSS 

CLOSS 

AVG 

IRES 

ISAmE 

IOPT 

1PMP 

LoTR 

0.0 

0.0O0 

0.0O 

0 

1 

0 

0 

0 

NSTPS 

NS1DL 

LAG 

AKSKK 

X 

T6K 

STOKA 

I  SPRAT 

JO 

2 

0 

0 

0.000 

0.000 

0.000 

•  • 

0. 

0 

*♦♦****»♦♦  **♦**♦*«•**  **********  **********  ********** 

C0M9JNE  HYDROGRAPrlS 
24  COMBINE  ROUTED  AND  LOCAL  FLOwS  AT  NODE  8 


XSI  AU 

XLONP 

XECuN 

ITAPE 

JPLT 

JPRT 

INAME 

XSTaGE 

1  AUTO 

8 

2 

0 

0 

0 

0 

X 

0 

0 

**********  ♦**♦**♦*♦* 


********** 


********** 


HYDk JGRAPh  ROUTING 


2b  RUUIE  FLOWS 

AX  NODE  8 

TO  NjDc, 

10 

IoTAU 

XCQMP 

IECCJN 

XTAPE 

JPLT 

JPhT 

INaME 

XSTAGE 

I  AUTO 

XU 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

UlOSS  CLuSS 

AVG 

IRES 

ISAME 

IOPT 

IPMP 

LSTK 

0.0  U.000 

0.00 

0 

1 

0 

0 

0 

NSTPS 

NSTDL 

LAG 

AMSKK 

X 

TSK 

STOKA 

XSPRAT 

0 

5 

2 

O.OUU 

0.000 

0.000 

0. 

0 

**♦♦**♦**♦  **********  **********  **********  ********** 

SUB-AREA  RUNOFF  COMPUTATION 
26  LOCAL  FLO*  btThttN  LOCK  26  AND  OCK  2a  (E-5) 


XSXYU 

ICOMP 

XECON 

ITAPE 

JPLT 

JPRT 

INANE 

ISIAGE 

I  AUTO 

y 

0 

0 

0 

0 

0 

1 

0 

0 

TrSPC  COMPUTED 


_T 

*£*• 


M 

**■  ^ 


18193  XUriG 

1  -1 


SPEE 

0.00 

BY  Tilt  PKJGRAm  lo  U 


HYORGGRAPH  DAI  A 


TARtA 

SNAP  IRSOA 

TRSPC 

RATIO 

ISNOw 

ISAME 

LOCAL 

18.00 

O.OU  32 Jo . 00 

0,00 

0.000 

0 

1 

0 

PRECIP 

DATA 

PMS 

R6  hi  2 

R24 

h48 

R72 

KRb 

!I  .bO 

30.00  53. OU 

61.00 

72.00 

0.00 

0.00 

020 


McFarland  •  Johnson  engineers,  inc. 


GUSS  DATA 

LHJPf  S1Ri\K  DGTKR  KUOL  GRAIN  S1RKS  KlluK  SIRIb  CNSlL  AGSMX  HUMP 

0  0.00  0.00  1.00  0.00  0.00  1.00  0.50  0.06  0.00  0.00 

RECESSION  DATA 

5iiO'j=  yo.oo  jrcsn=  oo.oo  RruH=  i.ao 

EnO-JF-PEHIQD  FGQa 


MU.OA  nK.MN  PER  I  Ol  ’  RAIN  EXCS  LOSS  COMP  U 


********** 


RAIN 

EXCS 

GOSS 

COMP  0 

14.37 

11.81 

2.56 

24784. 

365. 

)(  300. )( 

65. H 

701.80) 

**♦♦*♦*♦♦♦ 

**********  **********  **********  *********t 

HYOfi GGRAPH  ROUTING 
27  ROUTE  lNFGUn  £-5  10  NODE  10 

1STAU  1C0RP  IECuN  1  TAPE  JPGT  JPRT  1NAME  ISIAGb  IAU10 


OGUaS  CGOSS  AVG 

0.0  O.OJ0  O.oO 


1  0  0  o  0 

ROUTING  DAIa 

AVG  IRES  IaArtE  1 JFT  IPMP 

•oO  0100 


NoTPS  NSIDG 


GAG  AMSKK 


0  0.000  0.000  0.000 


TSK  SIDRA  1 SPRAT 


**********  **********  ********** 

COMblNE  HYDKOGRAPHS 

28  COMBINE  ROUTED  E  GLm  *Ilri  FGCJK  AT  NODE  10 

1STAU  ICUMP  IECUN  XTAPE  JF 

10  2  0  0 


*♦*♦*♦*♦** 


********** 


JPRT  XNAMt  1 STAGE  XAUTO 

0  1  o  0 


**********  **********  ********** 

HYOROGRAPh  ROUTING 

29  RUUfc.  FGOaS  AT  NODE  10  TO  NODE  15 


********** 


********** 


1STAU  ICOMP  IECON  ITAPE  JPGT  JPhT  1NAME  1STAGE  XAOTO 


OtOSS  CGOsS  AVG 

0.0  0.000  0.00 


NSTPS  nSTGG 


0  0  0  0 

R0U1XNG  DATA 

IRES  ISAMe  XOPT  1PMP 

0  10  0 


GAG  AMSKK 


2  0.000  0.000  0.000 


McFarland- jornson  engineers,  inc. 


ISR  STuRA  ISPRAI 


Sub” AREA  RUNOFE  COMPUTATION 
JO  LOCAL  INFLOW  d-1  INTO  KtUKA  LAnE 

ISTAG  ICOrtP  XECGN  I  TAPE  OPbT  JPkT  INArtE  ISTAUE  1AUTO 


11 

0 

0 

0 

0 

0 

1 

0 

IHYDG 

1 

XUllG 

-1 

TAkEA 

183.00 

SNAP 

0.00 

HYOXGGRAPH  DATA 
TR3DA  IRSPC 

323O.00  0.00 

RAIXO 

0.000 

ISNOw 

0 

XSAME 

1 

LUCA 

TRSPC  COMPUTED  bY  THE  PROGRAM 

SPFE 

0.00 

IS  0. 

PMS 

21.50 

926 

R6 

J9.00 

PRECiP 

R12 

53.00 

DAI  A 

R24 
ol  .00 

R48 

72.00 

1  • 

R72 

0.00 

R96 

0.00 

LOSS  DATA 


LRUP1  STRRK 

DLl'Kh  RTIOL 

ERAXN  SIRES 

RI10K 

STR1L 

CNS1L 

ALSMX 

RT1MP 

0  0.00 

0.00  1. 

Ou 

0.00  0.00 

1.00 

1 .50 

0.03 

0.00 

0.00 

RECESSION 

DATA 

S1kTG= 

100. 

00  ORCSN= 

800,00 

R110k= 

1.60 

0 

END-OF-PEKIOD  FLDw 

MO. DA  H  K . M  m  PERIOD 

rain  exes 

LOSS 

COmP  u 

M3. DA 

HR.  MU 

PERIOD 

RAIN 

EXC3  LOSS 

COMP  3 

SUM 

14.37 

11.91  2.46 

246b  33 . 

C  365. )( 

302.  H  o2.H 

6989.53 

♦**♦♦♦♦♦*♦ 

********** 

.  ********** 

********** 

********** 

HYDROS 

RAPH  ROUTING 

31  KEUKA 

LAKE 

oortLow  */ 

MODIFIED  PULS 

IsIAO 

ICQMp 

XECON 

I  TAPE 

JPLT 

JPRI  INAME 

XSTAGE 

I A  U 1 0 

11 

1 

0 

0 

0 

0  1 

0 

0 

RjUTING  data 

GLOSS 

CLUsS 

AVG 

IRES 

ISArtE 

XOPT 

XPMP 

LSTR 

0.0 

0.000 

0.00 

1 

1 

0 

0 

0 

NSTPs 

NSTDb 

LAG 

AMSKK 

X 

TSK  SIORA 

XSPRAT 

1 

0 

0 

0.000 

0.000 

0.000  147000. 

0 

STORAGE  107000,00  129500. 00  141000,00  150500,00  172000.00  178000.00  191000.00  204000. O0  217000.00 

OuTrLO*  120.00  220.00  445,00  530.00  575.00  670.00  690.00  1130.00  1470.00 


**********  **********  **********  **********  ********** 


HYDRQGRAPH  ROUTING 


c 


********** 

********** 

********** 

********** 

e 

Sud-AREA  HUwUFf  COMPUTATION 

* 

30  LOCAL  INFLOW  B 

-1  INTO 

KEUKA  LAaE 

ISTAGi 

ICOMP 

IECON  I  TAPE  JPLf 

JP«T  INAmE  ISXAGL  1AUT0 

r 

11 

0 

0  0  0 

0  1 

0 

0 

HTDKJGRAPH  DATA 

c 

OG  iuhg  TAREA 

SNAP 

rkSCA  TRSPC  RATIO  ISNO*  ISAME 

LOCAL 

1  -1  183.00 

0.00 

323d.  00  0.00  0. 

000  0  1 

0 

c 

PKbClP  0 A 1 A 

•  ; 

SPFE  PMS 

R6 " 

HI  2  H24  K43  R72  R96 

0.00  21.50 

39.00 

53.00  ol ,00  72. 

00  0.00  0.00 

f 

3GRAM  IS  0.928 

LOSS  DATA 

r 

STKlsK  ULl'KK  Rl'IOL  EKAXN  S1RKS  HIIOK 

STRIL  CNSXL  ALSMX 

KT1MP 

0.00  0.00  1 

.00  0 

.00  0.00  1,00 

1.50  0.03  0.00 

0.00 

< 

RECESSION  OAfA 

SIkIOs 

100.00 

3rCSN  =  8O0.OO 

R1I0R=  1.60 

< 

ENO-OF-PEKIOD  FLOW 

COMP  3 

uo  rain  exes 

LOSS 

CO, IP  U  M3.UA 

HR.MN  PERIOD  RAIN 

EXCS 

LOSS 

SUM  14.37 

11.91 

2.46 

246833. 

(  365. )(  302.  )l 

62 . 1 C 

6989.53) 

< 

**********  '  **♦*♦**♦♦* 


j  H7DKQGRAPH  ROUTING 

1  31  KEUKA  LAKE  OUTILOW  */  MODIFIED  PULS 


XsXALI 

XCOMr 

IECON 

1  TAPE  JPLT 

11 

1 

0 

0  0 

ROUTING  DATA 

OLUSS 

CLOoS 

AVG 

IRES 

ISAME  IOPT 

0.0 

0.000 

0.00 

1 

1  0 

NS  TPs 

NSTDL 

LAG 

AMSKK  X 

1 

0 

0 

0,000  0.000 

29500.00 

141000 

.00 

153500.00 

172000.00 

320. oO 

445 

.UO 

530. OC 

575.00 

********** 

**** ****** 

JPRI  INAME 

0  1 

ISIAGE 

0 

1AUT0 

0 

IPKP 

0 

LSTR 

0 

TSK  S  TOR A 

0.000  147000. 

ISPRAT 

0 

178000.00  191000.00 

204000.00 

217000.00 

670.00 

890.00 

1130.00 

1470,00 

328550.00 

126000.00 


( 

( 

< 

C 

c 

t 

c 


IS  1  AO 

1C0MP 

IECUN  1 IAPt 

JPLT 

JPkT  INAME 

ISTAGc.  IAOTO 

12 

1 

0  0 

0 

0  1 

0  0 

ROUIING  DATA 

JbOSS 

CLOSS 

AVG 

IRES  ISArtE 

10PT 

1 PMP 

LS1R 

0.0 

0.000 

U.00 

0  1 

0 

0 

0 

NS  TPS 

NS  Tub 

LAG  AMSKK 

X 

TSr  stora 

ISPRAI 

0 

0 

2  O.UOU 

0.000 

0.000  0. 

0 

********** 

*******¥♦•♦• 

********** 

♦**♦*♦**♦* 

********** 

SU6-AREA  RUNOFF  COMPUTATION 

33  SEnECA 

®  • 

lirtKt  INFLOWS  6- 

2 

ISTAU 

ICOMP 

IECON  ITAPE 

JPLT 

JPRI  INAME 

1SIAGE  IAUTO 

12 

0 

0  0 

0 

0  1 

0  0 

HJfUROGRAPH  DATA 

1  HI  Ou  IUiiG 

TARtA 

SNAP 

TRSDA  TRSPC 

RATIO 

ISNOW  1SAME  LOCAL 

1  -1 

524.00 

O.UO 

3236.00  0.00 

0.000 

0 

1  0 

PRECIP  DATA 

SPFc. 

PMS 

Rb 

R 1 2  R24 

R48 

R72  R96 

0.00 

21.50 

39.00 

53.00  61.00 

72.00 

0.00  0.00 

1RSPC  COMPUTED  Bl  THE  PROGRAM  IS  0 

.  92e 

LOSS  DATA 

LKOPr  STRKR  ULTKK  Rl'IOL  ERA  IN  STRKS  RTIOK  STRTL  CNSIL  ALSMX  RUMP 

0  0.00  U.00  l.oO  U.00  0.00  1.00 


RECESSION  OAfA 

STRTU=  500.00  QKCSh=  2800.00 


0.50  0.03  0.00 

RT10R=  1.60 


0.00 


END-OF-PERIOD  FLO* 


RAIN 

EXCS 

LUSS 

CUMP  Q 

MO. DA  HR.MN  PERIOD 

RAIN 

EXCS 

LOSS 

SUM 

14.37 

12.75 

1.62 

COMP  0 


l  365. )(  32a. )(  41. 5(21491. 89) 


********** 


********** 


********** 

COMBINE  HKDROGRAPHS 

34  COMBINE  LOCAL  FLU*  6-2  AND  ROUTED  KEUKA  LAKE  OUTLET  FLOWS 


********** 


ISTAU 

12 


ICOrtP 

2 


IECON 

0 


ITAPE 

0 


JPLT 

0 


JPR1 

0 


XNAME  ISTAGE  IAUTO 

1  0  0 


********** 


********** 
HIDrOGRAPH  ROUTING 

McFARlANO-  JOHNSON  ENGINEERS,  INC. 


********** 


********** 


r 


«.  «**£&&*< 


1  .1  . 


McFARLANO- JOHNSON  ENGINEERS,  INC. 


0  EnO-JE-PlRXUD  E'Lja 

MO.OA  hR.MN  PEklJO  raXn  laCS  LLSs  CU'IP  d  10.0m  HR. an  PtklOD  RAIN  EXCS  LOSS 


COMP  Q 


SOU  14. 37  12.12  2.24  54130. 

(  3o5.M  308. )(  57. H  1532.74) 


********** 


**********  **********  ********** 

COMBINE  HTLkGuR APRS 

3d  COMBINE  kOUTcU  SE-iitCA  LAKE  OUTELO*  AND  LQCaL  ECO*  b-4 


********** 


********** 


V********* 


isr«d 

XOJMp 

ItXUN 

HAPt 

JPLT 

JPkT 

IhA.ME 

ISTAGfc 

X  AUTO 

1  3 

2 

u 

0 

0 

0 

1 

0 

0 

********** 

********** 

HXOkJG 

RAPH  RJUfl 

iv  G 

34 

Ruult 

rtXURUGRAPri  TO 

14  (CAKUGA  LAKE  XiiELlU) 

XaTAd 

1COMP 

XtCJw 

i  r  ape 

JPLT 

JPRT 

IhAME 

XSTAGE 

XAuTO 

14 

1 

0 

0 

0 

0 

1 

0 

0 

ROUTING  DATA 

3L  J5S 

CLJSS 

AVG 

Ik£3 

ISAKe. 

iQpr 

XPmP 

LSTR 

0.0 

o.Ooo 

0.00 

0 

1 

0 

0 

0 

NS  IPs 

ha  i'Db 

LA  J 

AMSKK 

X 

ILK 

S  1  UR  A 

XSPKAX 

0 

□ 

l 

0.000 

o.ouo 

O.OOO 

0. 

0 

********** 

********** 

SUB 

-area  runlfe  computation 

40 

uOCAo 

XNELJ* 

b-5 

Is!  Aw 

lLuiMP 

IECOn 

11  aPE 

JPLT 

JPRT 

INAMt 

XSTAGE 

XAUTO 

14 

0 

0 

0 

0 

0 

1 

0 

0 

InlOG 

XOrtG 

TArEa 

SNAP 

ri'XLROGRAPh  LATA 
TrsLA  TRSPC 

RATIO 

1SN0* 

ISamE 

LOCAL 

l 

-1 

3o.uo 

0.00 

3236.00 

0.00 

0.000 

0 

1 

0 

SPEc. 

0.00 

PUS 

21.50 

Ro 

30.00 

PktCIP 

k!2 

53.00 

DATA 

R24 
ol  ,00 

H4d 

72.00 

R72 

0.00 

R96 

0.00 

COMP JItO  bK  i he.  Pk-wkAM  ia  0.42a 

L'SS  DATA 

LkOPI  S  1  .<  k  R  ObIKk  KliOO  e.R  AIu  S1RKS  RiXOK  SXkTL  CNSTL  ALShX  RUMP 

0  0.00  o.Oo  1.00  0.00  0.00  1,00  0.50  0.05  0.00  0  00 
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SIKX..-  42.00  JkCS<*  =  200.00 
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0  c..<u-jF*Pr.F'I,JJ  FlJ* 


MO, DA  hH.hu  PtHlJD 

HAift  EXCS  LOSS 

CUM*>  0  MO. DA 

HH.MN  pE-kiUO 

RAIN 

EXCS  LOSS 

CGMP  0 

Sum 

14.37 

12.12  2.24 

50339. 

(  365. H 

30#. )(  57. )( 

1425.44) 
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41  COMel.^  FLO*  B-5  KUUfEO  FLU* 


I  jl'-Aj 

ICO.NP 

ItCON 

1 1  APE 

JPLT 

JPRI 

INAML  1STAGE 

IA0I0 
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SLd-ARt A  KUNOFF  CO«PurAl'lGN 
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14 

0 

0  0 

0 

0 

1 

0 

0 

IhYOG 

1 
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0 
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0 
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R 1 2  R24 
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LKUPI  SfRKrt  OLIKR  ftriuL  CHAIN  STRKS  RII3K  STRIL  CNSIL  ALSMX  RUMP 
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SUM 
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(  365. 3 ( 
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) ( 31 24o  61) 
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HYORGGRAPH  ROUTING 

1  • 

59 

ROUTE  BUCAB 
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H  YBR0v>RAPrlS 
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ISIAGb 

IAUTCi 

21 

2 

0 

0 

0 

0 

1 

0 

0 
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bl  SKAnEATEuES  BAnE  INPBOkS 
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TAREA 
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1 

-  1 

74.00 
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HYUR JGRAPH  ROUTING 
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hXOROGRAPH  HuU X IMG 
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ROUTING  DATA 
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COMBINE  HTDROGkAPHS 
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aUo-AREA  RUNOFF  CJMPulAl  IOn 

63  LJCAb  to J*  C- 7 

lolAJ  1CJMP  IECUN  1 l  APE  JPLT  UPfil  INAMe.  ISIAGt.  1AUI0 

210U0O0100 

HYuROGRAPH  DATA 

lilYOG  XuriG  IAREA  SNAP  IKSDA  TRSPC  RA1IO  ISNU*  ISAME  LOCAL 

1  -1  21.00  O.OO  3236.00  0.00  O.OoO  0  1  0 

PREC1P  DA1A 

SPrE  PMS  Ko  R12  R24  R48  'R72  R96 

O.UJ  21.50  j'V.OO  33.  Ou  61.0  0  72.00  0.00  0.00 

xr sp:  computed  by  thl  pkdgram  is  0.020 

LOSS  DATA 

LROPI  SIRKrt  Dbi'KR  HULL  ERAl*  SIRxS  fiflOK  STRIL  CNSTL  ALSMX  RUMP 

0  O.Ou  O.uO  1.00  O.OJ  0.00  1.00  0.50  0.06  0.00  0.00 

RECESSION  DATA 

srRr*=  yo.oo  orcsn=  200.00  rtior=  1.60 

0  end-jf-periud  fld* 

M0.OA  MR ,  Mil  PcRIJO  RAi.l  c-XCS  LUoS  CGmP  0  MJ.DA  ‘fi.MN  PERIOD  RAIN  EXCS  LOSS 


COMP  J 


SUM  14.37  11.81  2.56  3/841. 
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hluRJGRAPH  DATA 
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R  A  r  /  0 
0.0  10 

XSNO* 

0 

1SAME 

X 

LOCAL 

0 

aPFc 

0 . 0  J 
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APPENDIX  D 


STRUCTURAL  STABILITY  ANALYSIS 


CONSULTANTS  IN  SOILS  a  FOUNDATION  ENGINEERING 


THOMSEN  ASSOCIATES 


LOCK  E  Z4 

C4abi|;t^  Ar-a^sis 


De-WCne  \Noo^\  o+  Masonry  'Davp 

V\^  c  (/Ve a 


50pcL) 

-  (z.0b  sv  j  ( !  50  pcf ) 

=  So ooo  4 

So.u  Kpiy/Uia.-f-F 


"DdCnrnw^e-  V\L4er  Foncs,  -for  Fol  iovj  \  n(^  CondLion^ 


A.  Dps-tream 

l.  Normal  Poo  \ 

5.  pv/p 


Elcv,  o 

E\tv.  33Mo 
£*ev  • 
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Tockc  2.4  : 

■S-rs'c' ■  '  Kj 

\  1 

1.  LowTa»\vja+or  Eicv. 

2,  \4iqh  1a\\\M3\<^r  of  Aecorc!  Eic.v'-  51Z-5 

A,,  Opsdream 

.  /2.(W/0(l(,.S')2' 

*  ssou  |by,lrtf+ 

2  ©.SI  K^p- y  t»rv*ff 

ResuHavA  Ac^t>  5V  Atove  "Base 

Ops4rc3>^  /z.'PmF' 

PuApmF'  yi(u.4)faztf-  k(t.Z.A)(U!>Y 

-  I854S  -  I73Z. 

*  \btJ  Vn H. 

T  lU.tZ-  Kip£>/lm.  fr 

Location  of  ResjHa^A 

y  [(11p3)(745)-  /z((^  ^iL8jj 

y  (\2J5.\b  t  |4M2.^  *  1651. M  ♦Tto.zn 

y  (v+b.Z^  s  1641. Ul 

y  -  tAz.'  Above  "Base. 
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Locke  24 

Si  CO' 4^  Ayyc  \  c^£»\  ts 


pao.c  - 103 


A*,  Opt4rc3vY\  V-u\\  TJAF 

_f_ Z%i£.-  5ZS2, 

;  =  zzt&z  tb*.  /\ir\.U. 

.  j  ,\'22.3e>  Wps/linft. 

_ Locator*.  otftesuHar*  V„_l _  _  .. 


g  [0L.a)(i2  4*  i)  (i  ^  s)(it  £j)‘(Wy  i  t,  s)(i  z  .i  5)  f(^4(  '/i)(ibifa£: 

g  (2.IT5L  4  HM2.V  \%n,3 0  +  Wo.17 

.  1 

g  (338,l8)  *  z.Ln.71  .: 

4  r  T.  ‘So*  Above  'Base. 

J  '  1  i 


3.  "Downsircaro  •  Lby/  TaA  water" 

Fw  =  >z-'42'4  (fc.io)1 

!  *  in  4  Jbs./lin.A  ! 

-  I'Z.0  ,'Kips 
:  .  |  v 

ResoV\arr\  Acte  Z.01'  Above  "Bace 

l  1 

,  ,  .  ,  .i  .... 

*  I, 

3Z  "Do  wnslream  !  I4\qh  Tail wate ,/*. 

TW  Xz  (li»Z.4')(l5.7)t  . 

=  l<a<to  \b*.j/)ir)Xi. . 

-  1.L9  Ktp*  /  Cm  f-i  ;  .  . 

!  • 

"Be^uHaol  Acte  5-Z51  Above  Race 


j  |in  4+ 
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-CX-V'C  ZA 

SWo'.Ht  vj  Av^a]  '^-s » <. 

vt  =  nib  ?*_  h. 

-  ,A1  Kips ^/im. fr 

( (or  Normal  Poo^) 

Mc-  .2^1^  z.1,:.  . 

■  .(.2^')(,0555)(.\U.8V 

•  '  -  .  f  .  .  ..  .  *•  4  I  f  .  . 

(for  Morrr^l  TbaOj  ' 


Tbr  /z.'pmp  :  ••  *.JLL”L.  . 

^ s  s) 

|C>ao 


.055  £ 


Ks(  yfrry  V-K 


Vc:  (•1lC\[.C>$S2)(M,Zs)  .Sl  Kvp^/i ini 


M^-(Zctcl)(,055i)(Z^12.5)Z  ..*•  <\.H  Kvp-^y\»n.U 


£*or  Toll  ^tAF  .* 


s  (■73)('05)  (i*ZA'' 


ioco 


(tf'ls)  -  •  .01*18  Ksf  ^tmfrf 


»  .  #■"*  *  « 

Vc=  (/72fc)(  0(.76)(Z9.*!5)  Kips  I  lir\.  fr 


Mc  '*  Ktp-fr  j  tm.fr. 
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LocKc  LA 

"D<i -Verm ire.  TELnerA-ia  Force  "Doe  Ao  Seisrmc. 

■po.  =  A  w,. 

-  (.03^(30*0  . 

=  I <5^  Kips  ^ \ irk* A. 


T^csoU  aM .  Ac4  5  "Through  GsviArot  A 
■  6> .  I  j„  Above. .  Xa  se. 


T)e4erm\nc  Fo\\  and  /z_  Uplift  AVes-sores  at  Flocmo)  Pool 
,  •  /ziW,and  Foil  PMF 

At  Nor  .vb\poo\  ? 

Pu  =(U^)(Zi.z)(3{.5-55^.8)tyz^Vzi.z)  "  * 

FU"  [(371  -  3*57*  *)  -(3U5-53L.q3  ”  “  "  ‘ 

*■  106-17  ■»  5fe.86  ■  ; ' 

•  1 4*535  V'bA.  ;  ..  : 

-  ‘<*.34  _  ftps  /  Un&-  ; 

f  *  *-  *«  4..*.  .  *  -  l  *  .  «  »■  .  *  .  ...  *  * 

.  X  (1081'?  *r5L88) 5  (10.^(1084*7}  *  (H-)V5oa 8) 
X  '1*535  *  •  * 

7  X  *  Vi.8''P:o^'Xc^ . ”  'r 


At  XzPMF  • 


^  *  ({*Z,4)?2U,zj  (57Z.0  -  350.8)  +  /z(^)(zi,z) 

ruU  v  .  ;  :  ■ 

£  Z.-4.Z5  (MZ-5  -  336,  8)J 

=  Z076»A  +  5U35 
=  ZLoAlA  lbs/  im.  1+ 

Zlo.Ap  ftps  /  hr,  £t 
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L 24 

Stab\'.\T^  ' 


-  I "5. 2.1  Kips  j  l lift  -(4, 


y  ( zontf  *  suss)  *  (10.^ (20^4)  {\4.i)  (5*55) 


y  ZC.KZ4  *;■  2.^881, 


. . X  ..-iL35.LErr6cri_.Tce-. 


At  Full  'PW.  :; 


:::i  r: 


+L  *  Zbl^<-¥z(<*i«)(zii)(i%’is  -15,7) 

RjII 

*  ZOIbH  ♦  92^3 

*  3COUZ  \bs^t\n.(t 

s  3o.ob' Kipv  Mm.  fv  : . ; 

.  .  |  -  •  • 

~  13*03  Kips  j  lift. A-  ,  .  , , 

f  ~_j  j  *  •  _  j 

’ .  ,  y  (zcnus (\b.£)lioiiot\y(\4-\)(Ws) 
y  300b jo*  .35  ii83  '  ;  .' 

: _ X  L . AL WBL.Fbom'.Toc _  . . 


,  .  w  -  , 


»*-**  /  -  »  — '  -J  *  ’  *  »  -  •*  *  t  *  - 

*-•*  i  *  *■  *••  '  i  j 


■^w*~  ‘  ^ '  I  4  ■*' 
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uxk  ZA 

-.a’Ci  l\t  ^  jii, 

OFC.E  and  MOMFMT 


LoAioiKiO* 


W«'3^+  c-f  T>a  :  vj*. 


Wafer  Forces  *”  -7* .  ~ 


X>otpn^Tcarv>  . 


fovv*  {  •  ' 

t 


. i-h^b ' 


Ups-VreawS 


Norrral  .U*Pu-M.P 


/zTmf 


PN\i‘  PLpia? 


■Pov^CE 

C  *>?*) 


3  a.  fa 


Mon\cM* 

Afn\ 

(FT. 


15.7 


■Mll-ZZ. 


•40.2.2. 


CDi<s.  ;  *¥l  , 

!  X  way, 


StH- 


H^<dvx>dm^m'C  LCeidin^  (v^^Mc 


&ai. 


He,  kZ. 


22.36 


10.0 


3-27 


-V72 


-z.c 13 


5.o 


!  4,3.37 
156.00 


|  Morr^  Z]'SS~[. 

: . :  .4T  , 

.  -  (p.67  . 

-3.23 

yzV MF  .-:  i. 

.  ..77 

-io.oi 

-771  .: 

•  ■  -T>n\f  .  • 

..  jHG» 

_ _ _ _ _ 

-12-27 

-11-74  . 

1 

^erEmic  TJ^O--}  i<a  Force  r .  rc 

HBE£S 

‘  “^U.l 

-  7.33 

Normal ?oo\ ;  77 


,  .  FoUOpW. 


.'  tU».5-4; 

„  M\-8 

-i7s,n 

.  ;  8-2-7 

.:  -i\-6 

-71-57 

PMF 


/zOpl\Vv 


rul| 

Y2.  Op-^Ff 


\3.2,} 


3000 

\3.03 


--n.2>5 

-217.87 

-H-35 

•147  73 

ll.OS 


351.10 
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LccKe  Z<t 

S-ta'Ci  \  1  ^  A  AA  i  ^  -s>» 


bTABIUTV  Calculation 


(J)  Norma  \  "Pbc>l  i  '/z  UpU(V  j  Nc.Tce  (  No  Se\sm\c 
A,  0V£RTURM1NG...-STA^IUIT^|  !... 

'Rcs.lvVinOj  VAoHerrb*  4i7-ZZ f  Z.^8  r  42-\n 

•  6vcr4om\!OGMc5MCA!k5=  -AC1,8A -'i.UA  -  9^.5^  -  15^.5'] 

. . -t  - . h-  -{ . -  ; 

~  :  ““■a^^zzrr iw  /  Voi-fh  rcJ5pcr4  Ove/'AuryMvV.) 

. t  15^57.  v  1 "  ‘  ’  '  ' 


-  1- 


~  _  42.1.7  -  13UZ7 


1181 


304.  -  8.2.*?  . -  1 -  • 

*H»c  -  s  -  iLLL  -  n  8i  -  -/.zi 


e *  yZ  “  X  * 


/  V  —r-~  1  3.53  >  l-Z-7  ('RcSul  +  an  i  w\^m  VA«ti(A\c  ys") 

- /to  ..(p - j - -  \. .  / 


/ip  „C  ..Ip 
■  1  • 

*  .  »  ~  *  \ 

7$.  SutMNG  STA^UTV  ' 

•;  ^7  (vVejgj^  t  : 

•  I  ^  ^  •  >Ji*oM4\  •  [. 

....  ,  |  *  -  -  -  ■  -  '■■ 

,5o.U'-8.Z7.  55° 

i»  .  .  .  . .-T ’  -  -  — 

;  i.ZO-8.81  'VIA  i 

~  ■  v  ’  •  ! _ 

L 


-4- 

-  J 


(2Z.32)£7C>) 

— 


© 


.  .  .  .  \A*>  :i: ;;,  ; 

Normal  Tool  jFbU  Upii-fr  ,  No  Tee  rNo  S'esmic 

A.  Overturn img  j  .;  :  ‘  .  ' , 

VSesi*-4m^  Moments*  ,4i7.ZZ  +  IAQ  5  Azi-7 

Overrun^  NlomenH*  -47.'3>4  -<i.k4  -195.17  *  Z5A  15 

FS.»  ^Ll  '4'VbU  ' 

2.54.15 
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Locke  2A 
Sia hi\: Av^dVq  iic 

3o.<*-  Uo.54 


•TOiO 


\0<U>  -  ll  .^Z.  5  I  .32L  <  3.5*5  (Resol  tetri  wAWt  Middle. 


I 

!  ; 

[ 

t  <  . 

I  : 


“&  SUDlMG"  ~  ;  ;  ;  •  i . 

f  J 

•  a  tcj0 

■  !  I.za*v8,av  -  5.2.^  . 


...  .  c. 

- -----  - 

. 

.  *  a 

.  ,.4~  i-f  ■ 

- 4.J . 

Normal ?ool4 y^.T^hAf.^Tbe,  No  ^Sci<>vy»\c 

:  •  •  ,  •  •  -•  h  -M-t - I  :  •-  -,-  -  r  -  •  • 

.  i  ,r  *  *  *  *  r . ' 

A.  C^£BtuRNiNG’..l;.:„...: . I _ _  .. 

Bcs»s4»nfi|  Mowcrvfe %  Aft-ll  ►  Z.-4&  -  *tz\  1 
Over4urv\tr^  Momente*5  -  4^.54  *  '5S.C>  *  -ci,T5ca  s  314.5*7 
!  -pc,  s  4Zi  T  ^a 

:  ;■  -r  ■S!-  ~  : . 


?i  .  4So  - 

;  1 50-U*  3.Z.1  -  ';  ;  ;  '  ; 

c.5  ;I0.G-  4.80„*c.  5.S  >  5<55(ftes.olWd  Middle  /s') 


"ft.  SLID  IMG 


•  •  ...  r.  r-  r-  ; 

•  i  •  T  •  1  ■ 

1  ’  ;  •  -  r  ••!  -  -r  -  -  '  ■  • 

I  -  < -«■*  .  ♦»  r-~  -f  -  '  *  *  »- 

.  —  -i  - 

i  ’  -T"  r*  r  — *  •  •  ■  ■ 


-  r .  —  p«~.-s  t/V 

j  •  .:  :  i.2o-8Bt-|o.D-  51°! 

i  .  !  *  i  r ’'N  /  - 


*1  •  :  •  i  r-  r  t-  p-  -  . . 

"i  •  f  ••*  *  *  •  '  ■  ■  •  rrrt  L!  .**  . . .  .. 

D!  z:@  _  Horrral T^ol  ,  Foil  Uplift  ,TceL,  Mo  .SelSro'C. 

f  j  :  •  *  •  ■  |'T"  r-  .-■>.• 


A  OVE.T\'Tl^MlM<b  L‘  *J_  -  ^  . 

“ftssi^w^  Mowcnte  1  4\%Zl  *  Z46  ^  4ZJ.*7 
OeHummct  Momer^fer  -4^.34  -i5S^  -ci  (o4  -  l°t5.n  *  4 1 2- 1 5 


i  '■ 
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Locke  Z-4 
S"te bi  1 14 <-j  A 


Cc  ‘ 

KS.  -■  i.oz. 

•4»Z.l5 

X  *  -  4  IZ.  15 

-  30.U-  u*-54  -* 


.(•a 


C  -  j-OU  •  {*>•©*  R  .R  Z  >  3.55  (‘RcsuHar\+  outside  M'ddlc  /s) 

.  B>.  Sliding  _  j  _  ■ 

rs  «,  (So.U  -lu.S4)(.7o)  s  ^ 

I.ZO-  8.81-10.0  *3. 

Noi'roal  T^o\ ,  /z  0p\\(4  (  Ice,  Seismc, 

A-  OVgKroKsiiuCa 

Moroevvis*  A  R ,  ZZ  *  Z .4  &  *  ^  2.1 . ■ 7 
Oo'Aorn^Cj Mcmewte'  -4R.34-  158.0  -  RU4  -3,2.5  -  3- 

-  32.7,  t3> 

F-s..dHa  • ^ . 

3Z7.I3  :  -L; 

x-^1:  .  4.m 

_  3au  -  8.2. 7  -  - 

e  --  IO.U-4.24-  U-3U  >  3. 55^fe*iW  oo4s.de,  ttidctek) 

t>.  SUfclNG*  ’  •  •  1;  ' 

p5,  (30.u-8z7)/70)  •  ;- 


L2o-  3.81  -10.0  -3.Z7  -  ,47  - 1.53 


-  .US 
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Locke  2 A,  -  "D !  Z- 

StebiliA^  Amlv^sis 

Normal  ”%d\  Fui\  Uplift  Xce.  Seismic 
A  overturning 

’Rssisliin^Moir^eri-ls-  ^iR.zz.  *■  z.4S  1  ^z.1,7 

(>erWmn<j  Moments*  -44,34  - 156-0-  T04- 3-2.3 -q.*>3  -1^5,7 
.  *  ^,71 


;__F.s4?i 

42A.-X 


y-  leidEilL  •  -.2.1  ' 

•  *  30»G"  U>  ,^*4 

£s  IO,  C*  *  .2,1  »•  16-81  (ResoHarA a^sidc  "Base)) 


1 

I  f 

1  i 

I  ( 


*B-  SuDNS 

pc,.  _  foo.f  -10-34  )(,7o) 


«  ,43 


:  1.20-8-81- 16.0 -3-24 -,47 -|, S3 


t  * 

if  ©  /z-  ?MF  )  It  Uplift  }  Mo  Xce  ,  Mo  Seismic 


A  over turning.  Z...L  :  .1  ...  .  ... 

*  1 

?e<,istin<5  Moments  *  -414.22  4  4o.Z2  '  457.44 

;  -  i 

.  < 

Dvertymir^  M&w>ef>ts-*  -U5,oi  -  7  .(®4  -  \  A  4  -  4  3  *  274 .  56 

2/M.5S  ‘ 

3-  M-44.-Z-T4.gS 


30. U  -  13. Zl 


e -  l O.G  - 10  (e>3  -■  •'  -06  4.  5, 5  3 { T.ssol-bM  Mido'-e  fe) 
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uoc kz  Z4 

Ana! 4s is 


■C£<r.C  -  D l  - 
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3o.g  -  ts.2.1. 
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|  •  -  i  - 
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1  f 
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